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ABSTRACT. 
The aim of this study was to compare the dietary intakes of Geriatric 
Assessment Team (GAT) clients in the Illawarra who receive Meals on 
Wheels (M.O.W) with those who do not receive M.O.W, and to 
determine the relationship between demographic, sociological and health 
status variables and dietary adequacy in these groups. 
The basic problems/ issues considered important in this study are; 
1. The increase in the number and proportion of older people in our 
population in the last two decades, with a continued projected increase in 
absolute number and proportion within the next decade, and the 
implications this will have on our already limited health services 
(Department of Health,1989). 
2. Older people are nutritionally at risk due to a number of interacting 
biological, physical, socioeconomic and behavioural factors. 
3. The existence and progression of chronic diseases in this age group, 
which are nutritionally related in cause, treatment and prevention. 
The current literature reveals that the knowledge of the nutritional 
status and needs of older people has not kept pace with the increasing 
proportion of older people in our community (Calkins,1986; Horwath, 
1991). A large proportion of older people within our community have an 
inadequate intake of one or more nutrients, placing them at increased risk 
of nutritional deficiency states and malnutrition (Payette and Gray-
Donald,1991). The literature also reveals that very little data are available 
for free living older people, and data on the influence of demographic, 
sociological, psychological, physical and health status upon dietary intake 
in older people are also limited (Baghurst and Record,1987; 
Horwath,1989a). 
GAT clients were chosen to be the study sample, as they were an 
accessible group of non-institutionalised older people. As a number of 
clients received M.O.W, the influence of M.O.W upon dietary intake could 
be evaluated. This client group was also selected as a dietitian is not 
currently a member of the team, and the possible role of a dietitian in this 
setting was examined. 
This study involved one researcher conducted interview with each 
subject, aimed at obtaining demographic, sociological, health status, 
anthropometric and dietary intake data (with the interview conducted in 
the homes of the subjects). At the conclusion of the interview, the subjects 
were left with a two day food record to complete for two specified days, and 
the researcher returned at an allocated time to pick up the completed 
forms. 
The major findings from this study include; 
1. No significant differences existed between the M.O.W and Non-M.O.W 
group in terms of socio-demographic and health status variables. 
2. The prevalence of obesity, diabetes and heart disease was high in the 
sample, however, only a small percentage were found to be "diet 
adherers." 
3. Protein, iron and vitamin C were adequately supplied in the diets of 
participants in both groups. 
4. Fat was consumed on average at a percentage above the recommended 
level. 
5. Fibre was consumed at a level below the recommended intake. 
6. Most participants, for the majority of the socio-demographic and health 
status variables were classified as "non-diet adherers" and had inadequate 
calcium intakes. Therefore, in terms of the above two dietary 
classifications, all participants had inadequate dietary intakes. 
From these results a number of recommendations for future studies 
include; 
1. A need exists for research to develop age appropriate nutritional 
assessment protocols and dietary goals for older people. 
2. More detailed research needs to be carried out to determine the effects of 
socio-demographic variables upon dietary intake in older people. 
3. Dietitians have an important role to play in geriatric health services, 
and an increase in the number of dietitians working with older people 
would positively influence the nutritional status of this group in our 
population. 
CHAPTER 1 
INTRODUCTION 
The proportion of older people in the Australian population is 
expanding rapidly, following an increase in life expectancy, due to 
economic advancements and improvements in public health during the 
last few decades (Broe,1990). As a result of this increased life expectancy, it 
is predicted that there will be significantly more older people living in our 
community by the year 2000 (LeClerc and Thornbury 1983). 
In 1900 only four percent of the Australian population was aged 65 
years or older. By 1947, this percentage had increased to eight percent, and 
by 1980 10 percent of all Australians were aged 65 years or older. At the 
1986 Australian census, 11 percent of the total N.S.W population were in 
the 65 plus age group, and it has been predicted that by the year 2001,12 
percent of Australians will be in the 65 plus age group. This is an increase 
of approximately 64 percent in only twenty years (Department of Health, 
1989). 
The 1986 Census data also revealed similar trends in the 
Wollongong area, with 10 percent of the population aged 65 years age and 
over (Illawarra Regional Information Service,1991). The Healthy Older 
People Project (HOPP) identified that the above prediction is particularly 
significant in terms of health service use. Older people, particularly the old 
old (those 75 years of age and over) are major users of both public and 
private health services. 
It was therefore stated that without significant health promotion 
campaigns, the demand for health services will continue to increase as the 
older section of the community expands (Department of Health,1989). 
An important goal therefore is to improve the health and quality of life of 
older people in the community, and to assist in helping older people to 
live as independently within the community as possible (Steen,1983). 
The shift in the population towards the older age group brings with 
it an increasing responsibility of Government and health bodies to 
provide the older proportion of the community with social and financial 
support, as well as appropriate access to health services. Examining the 
nutritional status of older people, and ways to improve their health and 
well being via improved nutrition is therefore crucial, as a large 
proportion of diseases apparent in older people are diet related in cause, 
and treatment. 
Older people are considered to be potentially at risk of developing 
nutrition related problems (including cardiovascular disease, 
hypertension, cerebrovascular disease, cancer and diverticular disease), 
due to factors such as reduced energy needs, decreased absorptive 
capacities, high incidence of chronic diseases, use of medications and 
supplements, vulnerability to physical and mental disabilities, isolation 
and poverty (Horwath,1989a). Despite this widely accepted view of older 
people, little is known about the dietary patterns of older people in 
Australia or the factors which influence these patterns (Horwath,1991). 
A number of problems in relation to nutrition in older people were 
identified at a seminar on the Nutrition For Older People (1990) conducted 
under the auspices of the New South Wales Department of Health and the 
New South Wales Institute of Dietitians. The problems identified include; 
1. Lack of baseline data on the nutritional status of older people in 
Australia, and those factors which directly or indirectly affect nutritional 
status, 
2. An absence of dietitians on Geriatric Assessment Teams, and in other 
geriatric health services. 
3. Lack of awareness of the specific nutritional needs of older people, and 
the importance of good nutrition in the maintenance of health and well 
being, 
4. Lack of appropriate nutrition education materials specifically designed 
for older people 
(New South Wales Institute of Dietitians,1990,p4-5). 
These problems have also been identified in the Report of The 
Nutrition Taskforce of the Better Health Commission, which stated that a 
national plan for improving the health status of older people was well 
overdue. Since older people in New South Wales were seen to be at risk 
nutritionally for a number of physical, physiological and socioeconomic 
reasons, goals, sub-goals and strategies to assist in improving the health 
and well being of the older section of our community have been set 
(Commonwealth Department of Health,1987). 
Older people are a very heterogeneous group, varying in cultural 
background, economic, family and social circumstances. It is therefore 
important that generalisations are not made about this group of people 
and that data are collected to determine the distinguishing characteristics 
of this rapidly growing sector in our community, so that their needs can be 
met more effectively. 
The majority of studies conducted in Australia and overseas, have 
concentrated on older people living in institutions, despite the fact that 
the majority of older people in Australia live in private dwellings 
(Horwath,1986). It is therefore important that future research considers 
this latter group of older people. 
A number of recent studies have attempted to address and 
investigate the influence of numerous socio-demographic variables upon 
dietary intake (Davis et al.,1985; Goodwin,1989; Horwath,1989a; Ryan and 
Bower,!989; Murphy et al.,1990; Walker and Beauchene,1991). Researchers 
have concluded that a number of socio-demographic factors (including 
economic and social resources, education level, marital status, gender, 
living arrangements, age and nutrition knowledge) and health status 
factors (including supplement use, physical health status, mental health 
status and medication use) influence nutritional status in varying degrees. 
Only a few studies have been conducted in Australia to determine 
the adequacy of dietary intakes of older people who receive Meals On 
Wheels (M.O.W), or to compare nutritional differences between recipients 
and non-recipients of M.O.W. 
One such study concluded that dietary inadequacies often existed in 
M.O.W recipients (Stuckey et al , 1984). However, a more recent study 
stated that dietary intakes of recipients of M.O.W were usually more than 
adequate, if the entire meal was consumed (Ferry et al.,1990). 
Although an appropriate tool to collect dietary intake data from 
older people has not been developed, this study collected three days dietary 
data via the combination of one 24 hour recall and a two day food record. 
Disadvantages exist with both of these methods, however, as no "best" 
method has been identified, and due to time constraints, the combined 
method was considered suitable for the purposes of this study. 
In summary, determining the adequacy of the dietary intakes of 
M.O.W recipients and non-recipients, and analysing the influence of 
socio-demographic and health status variables upon dietary intake is 
considered important because; 
1. The number of older people (aged 60 years and over) in Australia is 
rapidly increasing in absolute numbers and also as a proportion of the 
total population (Department of Health,1989). 
2. The onset and progression of many chronic diseases that are prevalent 
among older people are often associated with poor nutritional status 
(Horwath,1989b). 
3. "Older people are often at nutritional risk not only because of impaired 
digestion, absorption or utilisation of nutrients due to chronic disease or 
drug-nutrient interactions, but also as a result of various physical, 
socioeconomic and behavioural factors that can limit the quantity and 
quality of food ingested in old age" (Horwath,1991, p811). 
4. Until recently little attention has been paid to the nutritional status and 
nutrition-related needs of older individuals in this country, thus little is 
known about these characteristics of institutionalised and non-
institutionalised older people (McGandy et al.,1986; Popkin et al.,1992). 
5. In previous Australian studies of older people at home or in 
institutions, dietary intake has been found to be low for one or more 
nutrients (Payette and Gray-Donald,1991). 
6. Ninety four percent of older people are living in their own homes, with 
only a small percentage of older people in Australia living in institutions. 
The majority of studies to date however, have focused on the nutritional 
status of institutionalised older people (Horwath,1986). 
7. Studies in the past have failed to assess whether relationships exist 
between sociological, demographic, health status variables and food 
consumption in older people (Horwath,1989a). 
Aims and Benefits of the Study. 
This study aims to determine the dietary adequacy of a group of 
community based, free living older people in the Illawarra area who are 
clients of the Geriatric Assessment Team (GAT), and who are either 
recipients or non-recipients of Meals on Wheels (M.O.W). The study will 
also aim to identify relationships between socio-demographic, health 
status variables and food intake, and it is anticipated that this study will be 
beneficial in the following ways; 
1. It will assist in determining whether an already "at risk" group of older 
people (i.e GAT clients) in the Illawarra area display any dietary 
inadequacies which may contribute to ill health. 
2. It will assist in identifying those variables which influence dietary 
adequacy in this subgroup of older people in the Illawarra. 
3. It will determine whether M.O.W positively or negatively influences 
the adequacy of dietary intake in this group of older people. 
Research Questions. 
How do the usual daily dietary intakes of Geriatric Assessment Team 
(GAT) clients in the Illawarra who receive Meals on Wheels (M.O.W) 
differ from those who do not receive M.O.W? 
Subsidiary Questions: 
(i) Is there a significant difference between the groups in terms of the 
socio-demographic and health status variables? 
(ii) Does a significant difference exist between males and females in the 
M.O.W and non-M.O.W group for average, daily nutrient intake? 
(iii) Is there a significant difference between participants in both groups 
who do or do not follow the two defined, nutritional criteria? 
(iv) Does a difference exist in the proportion of participants who do and do 
not follow nutritional criteria one and two, by socio-demographic and 
health status variables? 
Definition of Terms 
1. Older People: Males and Females in the sample aged 60-80+ years. 
2. M.O.W: Participants who receive Meals on Wheels, which is a delivered 
meal service funded by the Commonwealth Department of Health. 
3. G.A.T: Geriatric Assessment Team, which is a team of health 
professionals who aim to help older people to continue living in their 
own homes as long as possible, and are part of the Rehabilitation and 
Geriatric Service of the Illawarra Area Health Service. 
4. Dietary Adequacy: Dietary intake of participants who attain nutritional 
criterion one and two. 
5. Nutritional Criterion 1- "Diet Adherers." Achievement of all three 
dietary components; greater than or equal to 50 percent energy from 
carbohydrate, less than 35 percent energy from fat, greater than or equal to 
20 grams of fibre per day. 
6. Nutritional Criterion 2- "Calcium Adequate." Consumption of > 70 
percent of the Recommended Daily Intake (RDI) for Calcium. 
7. Dietary Intake. Three days of dietary data were obtained for each 
participant, and analysed for energy, carbohydrate, protein, fat, alcohol, 
fibre, calcium, iron, zinc and vitamin C. 
CHAPTER 2 
LITERATURE REVIEW. 
2.1 Nutrition Related Disorders in Older People. 
The prevalence of chronic degenerative diseases is high in 
older people, with coronary disease, hypertension, cerebrovascular disease, 
cancer and diverticular disease being those of particular concern 
(Truswell,1990). 
Cardiovascular disease is the main cause of mortality, morbidity 
and disability in older people (Horwath,1986). However, there has been a 
marked reduction in mortality from heart disease over the last decade, 
which has been seen among older people as well as the general population 
(Horwath,1991). There is some indication in past studies that dietary 
changes and weight control can make a significant contribution to the 
control of the disease, even with this group of the population (Kannel and 
Gordon,1978). A study conducted by Horwath (1986) found that only a 
small percentage of older people with heart disease were following the 
dietary recommendations for the prevention and control of this disease. 
Most risk factors for heart disease have been shown to be 
prevalent among older people (Horwath,1986). The risk factors considered 
to be significant in old age include: total serum cholesterol, HDL-
cholesterol, serum triglycerides, hypertension, diabetes and smoking. 
Recent studies have shown that hypertension is a prominent risk factor 
for heart disease up to the age of eighty (Horwath,1991). 
Even though strong evidence exists to demonstrate the benefits of non-
pharmacological intervention in lowering blood pressure in younger 
adults, the same conclusive evidence has not been found for older people, 
and the older people with hypertension were no more likely than those 
without hypertension to be following a low salt, and/ or a weight 
reduction diet (Horwath,1991). 
The incidence of impaired glucose tolerance increases with 
advancing age, and the incidence of atherosclerotic complications from 
Non-Insulin Dependent Diabetes (NIDDM) is a concern in older people 
(Horwath,1991). Horwath (1986) also found that although the dietary 
habits of older people with diabetes tended to exclude the consumption of 
simple carbohydrates, the dietary recommendations of increased fibre and 
decreased fat consumption did not appear to have been implemented by 
older people. 
Overweight and obesity is another problem in older people, and 
can contribute to coronary disease, hypertension, stroke, cardiac failure, 
and diabetes. Horwath (1986) once again reported that only 13 percent of 
obese subjects in her study were following the nutritional 
recommendations for attainment and maintenance of ideal body weight. 
In spite of the relationship that is thought to exist between low 
fibre intakes and a range of chronic diseases in the elderly, such as; colonic 
cancer, diverticular disease, constipation, cardiovascular disease and 
diabetes, very few studies have included fibre as a component of their 
nutrient analysis (Heaton,1983). 
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Despite the fact that more research is needed to determine the long 
term benefits and effects of recommending dietary changes in old age, the 
effect of cardiovascular and behavioural risk factors upon morbidity and 
mortality in older people indicate that it is appropriate and important that 
such goals are applied (Horwath,1989b,p488). 
2.2 Nutritional Status of Older People. 
As a result of the increased proportion of older people in our 
population, it has been predicted that as the number of older people 
increases, a concurrent increase in disabilities related to poor nutrition 
seems inevitable (Betts and Vivian,1985). A number of researchers have 
also identified that the rapid growth of the older section of our population 
will result in the need for both primary and preventative health care 
provision to become more important (Scythes et al.,1989). 
Older people have generally been thought to be at risk nutritionally, 
although very little is known about the nutritional status and food intake 
of older people. Many recent studies on the nutrition of older people have 
revealed that the knowledge of the nutritional status and needs of older 
people has not kept pace with the increasing number and proportion of 
older people within our community (Calkins,1986; Horwath,1991). 
Therefore, the role of nutrition in the ageing process has been receiving 
much more attention in recent years, reflecting the increasing number of 
older people in the community and the disproportionate demands they 
make on the health care system (McGandy et al.,1986; Popkin et al.,1992). 
The Report of the Healthy Older People Project (1989) stated that 
older people are major users of both public and private health services, 
and if strenuous health promotion efforts were not made with this group, 
the demand upon health services (both public and private) would increase 
as the nimiber and proportion of older people increase in our community. 
It is estimated that one third of the national health bill is likely to be 
associated with diet related disorders, and although dietary habits of older 
people have usually been determined by dietary habits in earlier life, 
nutritional status may deteriorate due to such factors as loss of mobility, 
limited dexterity, inadequate transport, financial limitation, loss of a 
spouse, eating alone and difficulty with chewing (Department of 
Health,1989). 
When considering the nutritional status of older people, it can be 
seen that a need exists for the development of age appropriate nutrition 
assessment protocols for older people. The lack of such protocols was 
identified as a major problem at the Nutrition For Older People Seminar 
conducted by the New South Wales Institute of Dietitians (1990). 
Another problem is that interpretation of usual dietary, biochemical 
and anthropometric measures in older people refer to parameters largely 
derived from studies of younger adults (McGandy et al.,1986). 
Recommended Daily Intakes (RDIs) used for older people are based on the 
needs of younger adults, which up until recently have been assumed to be 
the same. 
Although there are similarities between the dietary needs of older 
and younger adults, there is accumulating evidence from recent studies 
that dietary goals formulated for younger adults may not be suitable or 
relevant for older adults (Zheng and Rosenburg,1989; Horwath,1991). 
Young (1992) argues, 
"....research is now required in older people on actual levels of 
energy expenditure, on metabolic responses to altered energy 
intakes, and on the significance of different energy sources in 
relation to maintenance of body composition and function. With 
such data, we will be able to state, with some degree of 
assurance, what level and sources of dietary energy are needed by, 
or should be recommended for, specific populations of older 
subjects" (Young,1992, p99). 
Many studies examining the nutritional status of institutionalised 
or non-institutionalised older people reveal that they have an inadequate 
intake of one or more nutrients, with the potential for the development of 
nutritional deficiencies and/ or malnutrition (Armbrecht et al.,1984; 
Stuckey et al.,1984; Baghurst and Record,1987; Sahyoun et al.,1988; Bunker 
and Clayton,1989; Gouws et al.,1989; Nieman et al.,1989; Morley et al., 1990; 
Zador et al.,1990; Payette and Gray-Donald,1991). It is important to note 
that although inadequate intake of food in old age can lead to reduced 
intakes of the micronutrients, which may in turn lead to nutritional 
deficiencies, it may also contribute to the development and or progression 
of the chronic diseases commonly present in older people 
(Horwath,1989a). 
Horwath (1991) examined a large number of recent studies that had 
been conducted to determine the food consumption patterns of older 
people and the nutrients most inadequately supplied in older people, and 
reported a number of interesting conclusions; 
1. Calcium, zinc, magnesium and vitamin B6, folate and potassium are the 
nutrients most likely to be inadequately supplied. 
2. Dietary patterns of older people are often similar to those of younger 
adults in terms of fat, refined carbohydrates and sodium intakes, and 
consumption of complex carbohydrate and fibre was found to be below the 
recommended level. 
3. Protein intakes are usually more than adequate. 
4. Inadequacy of dietary iron was rare. 
5. Low vitamin C intakes only appeared to be a problem for people 
receiving home delivered meals (Horwath,1991,p812). 
From the above investigation, Horwath concluded that, nutrition 
education programs for older people should focus upon the promotion of 
an adequate intake of foods which supply calcium, zinc, magnesium, 
vitamin B6, folate, magnesium and fibre, and which are low in fat content. 
This therefore includes foods from the dairy, fruit, vegetable and 
wholegrain cereal food groups, as well as lean selections from the 
meat/fish/poultry food group. 
The data on community based or non-institutionalised older people 
is sparse in Australia, with the majority of studies on the nutritional 
status of older people being conducted on institutionalised populations. 
Although it is important that the nutritional status of this group in our 
population is examined, the majority of older people in Australia reside in 
private dwellings rather than in institutions (Horwath,1986). Therefore, in 
recent years a number of studies have been conducted to identify the 
nutritional status of free living older people in Australia and overseas 
(Stuckey et aL,1984; Betts and Vivian,1985; McGandy et aL, 1986; Baghurst 
and Record,1987; Horwath, 1989b; Ryan and Bower,1989; Scythes et 
aL,1989). 
Each of these studies has recommended that the nutritional status 
of non-institutionalised older adults needs further investigation, in order 
to identify those older adults at risk of inadequate nutritional intake, and 
to determine which factors influence adequate or inadequate dietary 
intake among older people. 
Many of these studies emphasised that as an older person's nutrient 
needs are similar to that of younger adults, the dietary intake of older 
people must be more nutrient dense, due to the lower energy 
requirements of this group of people (Scythes et al.,1989; Widdowson, 
1992). Due to the need for more nutrient dense dietary intakes in older 
people, nutrition education should be aimed at encouraging a varied diet 
from all the food groups, to ensure nutrient needs are being achieved 
(Betts and Vivian,1984). 
2.3 Dietary Intake of Older People. 
Numerous studies of the nutritional status of older people have 
found that energy intake decreases with advancing age (Zheng and 
Rosenburg,1989). The Recommended Daily Intake (RDI) for energy in 
older people are generally lower than those for younger adults, due to 
decreased energy expenditure, reductions in the Basal Metabolic Rate 
(BMR) and a decreased level of physical activity (Horwath,1991). 
In several studies, the mean daily energy intakes were found to be 
above the RDI in males and females (Flint et aL,1981; Baghurst and 
Record,!983,1987; Stuckey et aL,1984). Energy intakes were generally found 
to be higher in males than in females (McGandy et aL,1986). Most other 
studies however, reported mean energy intakes lower than the RDI. 
Despite this finding, one must be cautious not to conclude that energy 
intakes in older people are inadequate, as the incidence of obesity in older 
people is fairly high. It is therefore not clear whether estimated energy 
requirements for older people (extrapolated from energy requirements for 
younger adults) are appropriate (Scythes et al.,1989). 
Studies examining the protein intake of older people have generally 
found that protein is generally not a problem. Most studies have indicated 
that less than one third of subjects had protein intakes below the 
recommended level, and that at least 12-16 percent of total daily energy 
was derived from protein (Flint et al.,1981; Burr et al,1982). 
This conforms with Munro's (1983) recommendation of a protein 
allowance of no less than 12-14 percent of the total energy intake in older 
people aged sixty years or over. 
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Many of the dietary studies conducted on older people have found 
that dietary energy derived from fat ranged between 35 and 40 percent 
(Yearick et aL,1980; Davies et aL,1981; Garry et al.,1982; Baghurst and 
Record.,1983; Stuckey et al.,1984; McGandy et al.,1986; Horwath,1989a). It is 
therefore evident from these studies that the majority of older people are 
consuming more fat than is recommended. 
Few studies have reported average alcohol intakes, however, those 
studies reporting alcohol intake found that intakes varied widely between 
subjects. One interesting finding made however, was that alcohol intake 
was generally found to decrease with advancing age (Garry et al.,1982; 
Horwath,1989a). 
Dietary fibre is an important dietary constituent, and has a number 
of important functions such as, decreasing the intestinal transit time, 
assisting the production of bulky stools, a marked effect on cholesterol 
metabolism, and a positive effect on glucose metabolism (Walqvist,1988). 
Random dietary surveys found that a dietary fibre intake of 18-22 grams 
for women and 19-21 grams was common among older people (Baghurst 
and Record,1983; Victorian Nutrition Survey,1987; Horwath,1989a). 
Pargeter (1986) reported that fibre intakes of Meals on Wheels (M.O.W) 
recipients were 18 grams for men and 16 grams for women. In light of the 
above information, it has been questioned whether the general 
recommendation of the Better Health Commission to increase fibre to 
approximately 30 grams per day, is appropriate for older people, as energy 
intake in older people is often as low as 5 megajoules per day 
(Horwath,1991). 
Fibre has also been shown to have adverse affects upon the 
bioavailability of zinc, calcium, and iron (Harland,1989), and thus, it has 
been suggested that a fibre intake of 10 grams per 4.18 megajoules would be 
an acceptable recommendation for older people (Life Sciences Research 
Office,1987). 
Calcium has been found to be a nutrient least adequately supplied 
in the diets of older people (Horwath,1989a). The recommended daily 
intake of calcium for women aged 54 years and over is 1000 milligrams, 
and 800 milligrams for men aged 64 years and over. It was found 
commonly that calcium intake in women ranged between 500-600 
milligrams per day (Arthur et al.,1976; Betts and Vivian,!984; Stuckey et 
al.,1984; Posner et al.,1987). In only a few studies was the average daily 
calcium intake in women found to be greater than 800 milligrams 
(Yearick et al.,1980; Davies et al.,1981; McGandy et al.,1986; Pargeter et 
al.,1986; Baghurst and Record,1987). Mean daily calcium intakes were 
found to be generally higher in men, with a large number of studies 
reporting intakes above 800 milligrams, and only a few reporting intakes 
less than 600 milligrams (Arthur,1976; Betts & Vivian,1984; Posner et 
al.,1987). 
Low consumption of dietary zinc was a common finding, which is 
important due to the contribution of zinc deficiencies to poor wound 
healing and impaired immune response in older people. Mean dietary 
zinc intakes ranged from 8-13 milligrams per day in men and 7-11 
milligrams per day in women. 
Zinc is involved in the following processes; energy metabolism, 
amino acid metabolism, protein synthesis, alcohol detoxification, carbon 
dioxide excretion, collagen formation, growth and sexual maturation. 
Thus the effects of zinc deficiency are extensive and include, impaired 
growth, impaired wound healing and loss of taste sensation (Walqvist, 
1988). 
2.4 Nutritional Status/Dietary Intake of Meals on Wheels (M.O.W) 
Recipients. 
Very few studies have been conducted to assess the adequacy of the 
dietary intake of individuals receiving Meals on Wheels (M.O.W). One 
such study found that housebound males receiving M.O.W were at risk 
nutritionally, due to the apparent vulnerability of this group rather than 
any inadequacies of the M.O.W service (Stuckey et al.,1984). Home 
delivered meal programs, however, "seek to improve the food and 
nutrient intakes of older people by providing them with a meal at home 
five days a week" (Asp and Darling, 1988, p55). One study conducted by 
Asp and Darling (1988) on food quality, nutrient content and 
characteristics of meal recipients, found that more than half of the 
estimated calcium intakes, and between one and two fifths of the vitamin 
C, B-vitamins and energy intakes were less than 67 percent of the RDI. 
Another study examining the nutritional intake of M.O.W 
recipients, concluded that the total dietary intake of recipients was 
generally adequate if the entire meal was consumed by the recipient. 
It was found however that the intake of a significant number of nutrients 
was below the RDI when the entire meal was not consumed (Ferry,1990). 
A study conducted by LeClerc and Thornbury (1983) comparing the 
dietary intakes of recipients and non-recipients of a home delivered meal 
program found that meal recipients had higher average intakes of protein, 
iron, vitamin A, riboflavin, niacin and vitamin C than non-recipients, 
however, the differences between groups were not statistically significant. 
Another such study analysing the M.O.W Service in a country region of 
New South Wales, concluded that iron, calcium, and vitamin C were 
common deficiencies in older people who received M.O.W (Arthur et 
al.,1976). 
A recent study conducted in the United States evaluating the 
nutritional status of older people receiving home delivered meals, 
highlighted the point that when nutritional status is evaluated in terms of 
mean nutrient intake of a population, the degree to which individual 
diets are inadequate is often concealed. It was suggested that inadequate 
nutrient intake present in homebound older people may be the result of 
the limitations of home delivered meal programs where 
only one meal a day is provided, containing one third of the RDI for most 
nutrients (Stevens,!992). 
Not many studies in the past have researched the difference 
between M.O.W recipients and non-recipients, in terms of nutrient intake. 
Therefore, one of the aims of this study is to compare the nutrient intake 
of a group of M.O.W recipients with non-M.O.W recipients, and to 
determine whether there are any significant differences between the two 
groups in tarms of ade^juacy of dietary intake 
2.5 The Presence and Role of Dietitians in Health Services For Older 
People. 
Eade (1990) stated that there was a lack of dietitians in geriatric 
health services in New South Wales. The insufficient number of 
dietitians was reported to exist in community geriatric services, such as 
Geriatric Assessment Teams, and in hospitals (both inpatients and 
outpatient services). 
Considering the limited number of dietitians working in the 
geriatric area, and the increasing proportion of older people in our 
community, a number of strategies and recommendations were made, 
which aimed to improve the provision of health and nutrition services 
for older people in New South Wales. 
1. Specialist dietitians in geriatric care services are required to provide 
community and clinical dietetic services to this important group in our 
community (that is, more dietitians need to be employed in this area). 
2. Consultative dietetic services to institutionalised and non-
institutionalised older people would ensure that food services for older 
people meet recommended standards. 
3. Involvement of dietitians in health promotion and nutrition education 
programs and activities, specifically designed for and aimed at older 
people. 
4. The development of a policy for community nutrition activities for 
older people (Eade,1990). 
Although the number of dietitians involved in health services for 
older people are limited in New South Wales, it was interesting to note 
the role of dietitians in Geriatric Teams in an American Institution. 
The Geriatric Consultation Team based at Massachusetts General 
Hospital aims... "to meet the medical, rehabilitative, nutritional, 
psychological, social and financial needs of the geriatric patient (Delahanty, 
1984, pl353). 
As a member of this team, the dietitian works in cooperation with 
the other health professionals and provides the following nutritional care 
for the patient. 
1. Nutritional screening and assessment of each patient. 
2. Nutritional information and advice about relevant issues to other team 
members, and works in association with other geriatric and health team 
professionals to assist in improving the nutritional status of the geriatric 
patient (Delahanty,!984). 
It is well known that problems exist amongst older people with 
dietary intake, as well as with the prevalence of nutrition related 
disorders. Therefore, dietitians are the experts in this area, and have the 
capacity and expertise to positively influence the nutritional status of older 
people in New South Wales. 
2.6 Factors Influencing the Adequacy of Older People's Dietary Intake. 
Much of the earlier research on older people failed to consider the 
heterogeneity of this group, and also the influence of physical, sociological, 
demographic and psychological factors upon adequacy of dietary intake. 
Recent studies have attempted to investigate the factors related to dietary 
adequacy in older people, and the numerous causes of undernutrition in 
older people (Slesinger et aL,1980; Yearick et aL,1980; Stuckey et al.,1984; 
Payette and Gray-Donald,1988; Sahyoun et aL,1988; Horwath,1989c,d; 
Murphy et aL,1990). An interesting study conducted by Betts and Vivian 
(1985) concluded that the socio-demographic variables examined (i.e 
supplement use, total food energy intake, activities of daily living, number 
of daily meals, social resources, years of education, marital status, physical 
health status, mental health status, economic resources, living situation, 
gender, nutrition knowledge, prescription medication use and age) only 
accounted for half of the variance identified between participants. It was 
found that these socio-demographic factors do influence dietary adequacy, 
however other variables remain uncovered. 
Horwath states that: 
"Older people are often at nutritional risk not only because of 
impaired absorption, digestion or utilisation of nutrients due to 
chronic disease or drug-nutrient interactions but also as a result of 
various physical, socio-economic and behavioural factors that can 
limit the quantity or quality of food ingested in old age" 
(Horwath,1991, p811). 
Horwath (1989d) researched the influence of socioeconomic factors 
(i.e occupational status, education level and source of income) on the 
dietary habits of older people in Adelaide. She identified that previous 
studies in the area suggested that low "Socio-Economic Status" (SES) was 
associated with poor dietary intake in older people, and concluded that 
higher SES status groups of older people generally had more favourable 
dietary habits. 
The Better Health Commission (1986) stated that older people, 
especially those living alone, have often been considered susceptible to 
loneliness, social isolation and inadequate energy and nutrient intakes. 
Ryan and Bower (1989) in a study on the relationship of SES and living 
arrangements to nutritional intake of older people, concluded that a 
relationship between SES and poor nutrition did exist in her sample, 
however, a relationship was not found to exist between nutrient intake 
and living arrangements. 
The first study conducted to ascertain the influence of living 
arrangements upon dietary patterns of older people, concluded that; 
1. Proportionately more people who live alone, or who live with someone 
other than a spouse, have a less favourable dietary status than do those 
living with a spouse; 
2. The type of living arrangement appeared to have less influence on 
dietary intake for women than it did for men; 
3. Women living alone tended to have higher quality dietary intake than 
men who lived alone (Davis et al.,1985). 
Horwath (1989c) conducted a study examining the influence of 
living arrangements upon dietary intake, and also found that older men 
living with a spouse generally had more favourable dietary patterns than 
those living alone, and women living alone had similar dietary patterns 
to women living with a spouse. 
Studies investigating dietary supplement usage in non-
institutionalised older populations, have found that usage is widespread, 
with a higher incidence of use being present among women than men 
(Horwath,1989a; Horwath and Worsley,1989). Horwath (1989a) also found 
the dietary supplements most commonly used by older people were; 
multivitamins, vitamin E, vitamin C, bran, B-complex vitamins and 
wheatgerm. 
Studies examining dietary supplement intakes of older people 
found that no statistical significance existed in mean dietary intake 
between those individuals using dietary supplements and those non-
supplement users (Garry et aL,1982). 
2.7 Dietary Intake Methodology. 
"The usual or habitual diet of an individual cannot be measured 
directly, but is frequently estimated from one or more days of 
dietary assessment" (Hunt et aL,1983, p439). 
It has been identified that there is no "best" method for the 
estimation of food intake, with the validity of the method depending 
greatly on good interviewing techniques and how the data is coded for 
computer analysis. In comparing the validity of the different food intake 
measures, it has been found that energy figures serve as the best index, and 
the 24 hour recall method has been found to give values close to or a little 
below weighed food records for the same period (Truswell,1988). 
Other characteristics of the 24 hour recall method is that it does not induce 
behaviour change, it is quantitative, however, it is not representative of 
an individual's usual, daily dietary intake (Ahluwalia and Lammi-
Keefe,1991; Barrett-Connor,1991). 
In many studies, this method has been chosen, as it is rapid and easy 
to administer. It has been reported that one 24 hour recall yields about the 
same mean values for a group of people as more detailed, time consuming 
and expensive methods (Slesinger et al.,1980; Bianchetti et al.,1990). 
Although, the estimate of an individual's usual dietary intake from a one 
day recall is fairly imprecise, this estimate can be improved by obtaining 
several recalls from the same individual (Ahuluwalia and Lammi-
Keefe,1991; Popkin et al.,1992). 
Few studies have been conducted which examine the validity and 
reliability of dietary intake methodology in older people, and therefore it is 
not known conclusively what the most appropriate method is to obtain 
accurate dietary data from this age group (Horwath,1989a). 
Using the 24 hour recall with older people has been found to 
sometimes result in inaccurate data, due to inaccurate or incomplete 
recall, partly from the interference of memory. Therefore, due to the 
dependency upon memory, dietary methodologies relying on recall may 
have disadvantages in older people (Chen,1987). However, one such study 
examining the effect of prior notification on accuracy of dietary recall by 
older people, found that recall did improve significantly if the individual 
was notified prior to the interview. Most nutrients were estimated within 
ten percent of the estimate obtained by observation, even though 
estimation of serving size had a much higher error rate (Chianetta and 
Head,1992). Although many studies have reported that older people 
appear to perform as well as younger people with recent recall, Karkeck 
(1987) documented that older persons have a tendency to keep excellent 
records. 
The food diary (or record) has been commonly used to assess food 
and nutrient intakes of individuals or groups. It has been reported as a 
reliable method, despite acknowledged inaccuracies and biases, with a 
tendency toward overestimation of energy and nutrients (Karvetti and 
Knuts,1992). A food diary, usually obtained over a period of 3 to 7 days, is 
most accurate when the subjects are trained by dietitians in how to 
complete the forms and especially how to estimate portion sizes (Barrett-
Connor,! 991). 
There are however, a number of problems with this method of recording 
dietary data, the first being compliance on behalf of the participants. 
Secondly, recording food intake for more than 1-2 consecutive days, may 
induce behaviour change (Barrett-Connor,! 991). 
It has been widely accepted that several days of dietary data are 
needed to obtain a better estimate of an individual's usual dietary intake. 
A number of four day food records have been found to be subject to 
significant within-person variation. The variability present in a number of 
four day food records is not much different to the day to day variability 
reported in studies using 24 hour recalls, one day food records, two day 
food records, and three day food records (Potosky et al.,1990). 
A number of recent studies have combined the 24 hour recall and 
food record method, to obtain a total of three days of dietary data, 
providing a less time consuming, reasonably reliable way of obtaining 
three days of dietary data from older people (Murphy et al.,1990; Popkin et 
al.,1992). 
In this study, a combination of two dietary intake methodologies (i.e 
one twenty four hour recall, and a two day food record) were chosen to be 
used to obtain three days of dietary intake data from each study participant. 
In the planning stage of this study, it was anticipated that three twenty 
four hour recalls would be obtained from each subject, however, due to 
the time limitations of the study, and in light of studies which have 
combined two methods (Murphy et al.,1990; Popkin et al.,1992), it was 
decided that one twenty four hour recall and a two day food record would 
be combined to obtain three days of dietary data from each participant. 
CHAPTER 3 
MATERIALS AND METHOD 
3.1 Subjects. 
The study population included clients of the Geriatric Assessment 
Team (GAT) in the Illawarra region, who were aged sixty years and over. 
The sample was obtained with the assistance of the Geriatric Assessment 
Team members, who provided names of current and past clients. The 
client names were divided into the following groups; 
Group One: GAT clients who received Meals on Wheels (M.O.W). 
Group Two: GAT clients who did not receive M.O.W (Non-M.O.W). 
Of the one hundred people listed and contacted by the researcher, 
sixty two agreed to participate in the study. Twenty three belonged to 
Group One and thirty nine to Group Two. 
Clients were excluded from the study if they were considered unable 
to provide accurate socio-demographic, health status and dietary data, (e.g 
clients with dementia or mental illness). 
The study was approved by the Human Experimentation Ethics 
Committee at the University of Wollongong and the Geriatric Assessment 
Team, and all participants were fully informed of their rights before 
electing to sign the consent form. (See Appendix One) 
3.2 Data Collection. 
Participants were interviewed by the researcher in their homes. 
Data collection involved: 
3.2.1. Completion of the Personal Information Survey 
This provided demographic, sociological and health status data, and 
participants were asked to give details on age, sex, country of birth, marital 
status, living arrangements, income source, level of education, mobility, 
activity and exercise level, presence of a medical condition, use of 
medications, dietary supplement usage, dentition and contact with a 
dietitian in the last twelve months. (See Appendix 2) 
3.2.2 Measurement of anthropometric indices 
Height and weight were measured using portable scales and a tape 
measure, and body mass index (BMI) was calculated from these values. 
3.2.3 Measurement of dietary intake 
Three days of dietary data were obtained for each participant via a 24 hour 
recall, and participants were also asked to complete a two day food record 
on the researcher-provided forms (See Appendix 3). The average length of 
the first interview was approximately forty minutes. 
Reported intakes of food via the 24 hour recall were recorded on the food 
record sheets (See Appendix 3). Verbal and written instructions on 
keeping a food record for two specified days on the food record forms were 
provided by the researcher. 
It was often appropriate to explain the procedure to both the subject 
and a spouse or carer, to ensure that the method for recording was clear. 
The researcher then returned at an appointed time to collect the food 
record forms from the participants. This also provided an opportunity for 
clarification of questionable, unclear, or incomplete entries. Dietary data 
were obtained on two weekdays and one weekend day for each participant 
over a one week time period. 
3.3 Dietary Analysis.. 
Dietary data from the three days of food intake data for each 
participant was entered into the Diet 1 program, which contains the 1992 
Nuttab database. This particular program was used to obtain mean daily 
intakes of energy, carbohydrate, protein, fat, calcium, iron, zinc, vitamin C, 
fibre and alcohol. Percentage contribution of protein, carbohydrate and fat 
to total energy; and percentage of the Recommended Daily Intakes (RDI) 
consumed for calcium, iron, zinc and vitamin C were also obtained from 
the program. 
Dietary adequacy was defined by two criteria; 
Criterion One ("Diet Adherers"). Those individuals who consumed less 
than 35 percent of energy from fat per day, greater than or equal to 50 
percent of energy from carbohydrate per day, and greater than or equal to 
20 grams of fibre per day. These criteria were selected as it was in accord 
with a number of the dietary guidelines for all Australians, and 
particularly relevant to those older people with diabetes, cardiovascular 
disease or who were overweight. 
Criterion 2-("Calcium adequate"). Those individuals who consumed 
greater than or equal to 70 percent of the RDI for calcium. This nutrient 
was selected as the majority of current literature on nutrition for older 
people have identified that this is an "at risk" nutrient, and thus needs to 
be targeted in nutrition education programs for older people. 
The level of greater than or equal to 70 percent of the RDI was selected, as 
this was the figure used in the National Dietary Survey of Australian 
Adults (Department of Community Services and Health,!983). This value 
was selected in the National Dietary Survey instead of one hundred 
percent of the RDI, "because the needs of individuals vary, and 
recommendations are established to cover the needs of almost all the 
persons in a population" (Department of Community Services and 
Health,1983, pxv). It is therefore important to note that values below the 
RDI, or even below 70 percent of the RDI may not be inadequate. 
3.4 Statistical Analyses, 
The Statistical Package for the Social Sciences (SPSS) was used to 
analyse the data. Data were initially coded and then analysed using the 
Chi-Square test to determine whether any differences existed between the 
M.O.W and non-M.O.W group in terms of socio-demographic (sex, 
marital status, living arrangements, income source, education level, 
mobility, activity level, exercise and home help services) and health status 
variables (dentition, dietary supplement usage, dietetic advice and special 
diet). The t-test for independent samples was used to identify if any 
significant differences existed between the two groups in terms of nutrient 
intake, age and body mass index. 
An analysis of variance test was conducted to determine whether 
any significant sex differences existed in terms of nutrient intake between 
the groups. 
The two groups were then collapsed to form one larger group, to 
conduct statistical tests (Chi-Square and independent t-tests) to observe 
whether socio-demographic or health status variables influenced the two 
dietary adequacy criteria defined above in this group of older people. 
C H A P T E R 4 , 
R E S U L T g . 
Age and Gender Distribution of the Sample. 
A total of 62 Geriatric Assessment Team (GAT) clients participated 
in the study, with 23 participants (37 percent) receiving Meals On Wheels 
(M.O.W) and 39 participants (63 percent) not receiving Meals On Wheels 
(non-M.O.W). Participants were selected with the assistance of the GAT 
members in Wollongong, who provided lists of suitable clients to contact 
about participating in the study. 
The total sample was made up of 42 females (68 percent) and 20 
males (32 percent). A similar distribution of males and females was also 
evident when the sample was broken down into the M.O.W and non-
M.O.W groups. The non-M.O.W group consisted of 27 females (69 percent) 
and 12 males (31 percent), and the M.O.W group was made up of 15 
females (65 percent) and eight males (35 percent). There were twice as 
many females as males in the total sample, and in the M.O.W and non-
M.O.W groups. 
The mean age of all participants was 81 years (age range of 61 to 95 
years). The mean age of M.O.W recipients was found to be 83 (age range of 
71 to 92 years), and 80 years for the non-M.O.W recipients (age range 61 
and 95 years). 
A Chi-square test was performed to determine whether any 
significant differences existed between the two groups in terms of gender 
(see Appendix 4.1), and a t-test for independent samples was conducted to 
identify if any differences existed between the two groups in terms of age 
(see Appendix 4.2). No significant differences were found for either age (t=-
1.74, df=60, p=0.087) or gender (X=0.10664, df=l, p=0.744). 
4.2 Socio-Demographic and Health Status Characteristics of the Sample. 
A Chi-Square test was conducted to determine whether any 
significant differences existed between the M.O.W and non-M.O.W group, 
in terms of socio-demographic or health status variables. 
No significant proportional differences were able to be found 
between the two groups for any of the socio-demographic variables, as 
the minimum expected frequency was less than five for most cells (Table 
4.1). However, a number of trends were evident when the percentages 
were considered. In both the M.O.W and non-M.O.W group, most 
participants were married or widowed, with more participants widowed in 
the M.O.W group (52 percent), and more participants married in the non-
M.O.W group (51 percent). 
Most participants in both groups were born in Australia, however a 
marked percentage of participants in both groups were born in countries 
other than Australia. 
Over half of the M.O.W participants lived alone, in comparison 
with just over a third in the non-M.O.W group. Twenty six non-M.O.W 
participants (67 percent) lived with their spouse or other family members 
or friends, whereas only nine M.O.W participants (39 percent) lived with 
their spouse, family, or friend. 
All M.O.W participants received the pension, with 35 participants 
(90 percent) from the non-M.O.W group also receiving the pension, and 
four participants (10 percent) receiving a private income, or a combination 
of the two. 
Most participants in the M.O.W and non-M.O.W groups completed 
the equivalent of primary school in terms of education, with a small 
percentage completing secondary school. 
Just over half of the M.O.W group did not require assistance with 
mobility (i.e they were independently mobile), however over half of the 
non-M.O.W group required assistance with mobility (i.e use of a stick, 
frame or wheelchair). 
The majority of participants in both groups rated their activity level 
as low, and therefore most participants did not participate in any regular 
form of exercise. It can also be seen that more M.O.W participants than 
non-M.O.W participants received home help services (usually in the form 
of homecare, or home nursing services). 
Table 4.1- Socio-Demographîc Variables by Group. 
Variable M.O.W Group Non-M.O.W Group. 
No. (%) No. (%) 
1. Marital Status 
Single 1 4.35 2 5.1 + 
Married 9 39.1 20 51.3 
Widowed 12 52.2 16 41.0 
Divorced 1 4.35 1 2.6 
2. Country of Birth 
Australia 13 56.5 24 61.5 n.s 
Other 10 43.5 15 38.5 
3. Living Arrangements 
Alone 14 60.9 13 33.3 t 
With Spouse 8 34.8 18 462 
With Family/friend 1 4.35 8 203 
4. Income Source 
Private 0 0 3.0 7.7 t 
Pension 23 100.0 35 89.7 
Combination 0 0 1.0 26 
5. Education Level 
Primary 12 57.1 23 59.0 t 
Secondary 9 42.9 13 33.3 
Tertiary 0 0 3 7.7 
6. Mobility 
Independent 12 52.2 12 30.8 t 
Requires Assist. 11 47.8 26 66.7 
Immobile 0 0 1 2.6 
7. Activity Level 
Sedentary 1 4.3 4 10.3 + 
Low 21 91.3 29 74.4 
Moderate 1 4.3 6 15.4 
8. Exercise 
No 19 82.6 33 84.6 t 
<2-3 weekly 2 8.7 2 5.1 
>2-3 weekly 2 8.7 4 10.3 
9. Home Help Services 
No 4 18.2 15 39.5 n.s 
Yes 18 81.8 23 60.5 
t Chi Square Tests were not performed, as the Minimum Expected Frequency was less than 5. 
n.s- no significant difference (p>0.05) (See Appendix 5.1 and 5.2) 
Differences between the two groups in terms of health status 
variables is found in Table 4.2 and Table 4.3. Table 4.2 shows that the 
majority of participants in both groups wore dentures, had not seen a 
dietitian in the last twelve months, and were not on a special diet (e.g 
diabetic, weight reduction or cholesterol lowering). 
Seventeen M.O.W participants did not regularly take dietary 
supplements (74 percent), (such as fibre supplements, vitamin and 
mineral supplements) however, 18 non-M.O.W participants (46 percent) 
took dietary supplements regularly or irregularly. 
Table 4.2- Health Status Variables by Group. 
Variable 
M.O.W Group Non-M.O.W Group 
No. % No. % 
1. Dentition 
Dentures 22 95.7 35 89.7 t Own Teeth 1 4.3 4 10.3 
2. Dietary Supplement 
Use (including fibre 
supplements) 
No 17 73.9 21 53.8 t Irregularly 
Regularly 
3 
3 
13.0 
13.0 
1 
17 
2.6 
43.6 
3. Seen Dietitian 
No 21 91.3 34 87.2 t 
Yes 2 8.7 5 12.8 
4. Special Diet 
No 20 87.0 32 82.1 t 
Yes 3 13.0 7 17.9 
t A Chi square test was not performed on each of the above variables, as the minimum expected 
frequency in all cells was less than 5. 
The mean Body Mass Index (BMI) values in Table 4.3 for M.O.W 
and non-M.O.W recipients indicate that the average weight of participants 
in both groups was within the healthy weight range (BMI of 20-25). 
The BMI range in Table 4.3 however, also indicates that a small number of 
participants in both groups were either in the underweight range (BMI less 
than 20) or overweight range (BMI greater than 25). 
Table 4.3- Mean Body Mass Index (±Standard Deviation) and range by 
group. 
Group Body Mass Index ± Standard 
Deviation Range Significance 
M.O.W 23.57± 3.396 18.0-31.0 n.s 
Non-M.O.W 24.2821± 5.130 16.0-37.0 n.s 
Total 24.02 ±4.55 16.0-37.0 
+ t-test for independent samples was conducted. (See Appendix 5.3) 
n.s- no significant difference. (p>0.05) 
4 3 Nutrition Related Diseases in Older People. 
Figure 4.1 illustrates that 14 M.O.W participants (60 
percent), and 24 non-M.O.W participants (62 percent) were found 
to have one or more of the disease states: diabetes, 
overweight/obesity, heart disease. Six non-M.O.W participants (15 
percent) had diabetes, 15 non-M.O.W participants (38 percent) 
were overweight or obese, and three non-M.O.W participants 
(eight percent) had heart disease. One participant in the M.O.W 
group (four percent) had diabetes, six M.O.W participants (26 
percent) were overweight and seven M.O.W paticipants (30 
percent) had heart disease. 
Figure 4.1- Percentage of the Population with Diabetes, 
Heart Disease, Overweight/Obesity. 
4 0 x 
• m.o.w 
• non-m.o.w 
Diabetes Overweight Heart 
Disease 
Disease State 
Nutritional criteria One (i,e >50 percent of total average energy from 
carbohydrate, <35 percent of total energy from fat, and > 20 grams of fibre 
per day) was selected as an indication of diet adherence in participants of 
the study. 
Table 4.4 reveals that of those participants in the total sample who 
presented with diabetes, heart disease, or were overweight, or had a 
combination of the three disease states, only 13 out the total 62 participants 
were found to be diet adherers. Therefore, 79 percent of participants in the 
two groups, who had at least one of the above disease states, were not 
following the dietary recommendations for people with these conditions. 
Table 4.4- Percentage of Participants who presented with 
Diabetes, Heart Disease, Overweight, Who Were "Diet 
Adherers". 
Group No. of Participants Who % of Participants Who 
Were "Diet Adherers" Were Diet Adherers. 
M.O.W 3.0 13.0 
Non-M.O.W 5.0 12.8 
Total 8.0 12.9 
M Dietary Intake of the Sample. 
A t-test for independent samples was performed on energy intake 
values and intakes of each of the nutrients listed in Table 4.5, to see if any 
significant differences existed between the two groups. A significant 
difference was found for calcium, (t=3.97, df=60, p=0.00) and a near 
significant result was found for vitamin C. (t=1.97, df=60, p=0.055) 
Table 4.5- Nutrient Intake of Participants by Group. 
Nutrients 
Mean Daily Intake of 
M.O.W clients ±SD 
(Range of intakes) 
Mean Daily Intake of 
Non-M.O.W clients 
±SD 
(Range of intakes) 
Significance t 
Energy (kj) 
6371.0± 1684.35 (3204-
9718) 
6792.2 ±1517.61 (3032-
9895) n.s 
Carbohydrate (g) 
172.8± 48.32 
(97-267) 
185.6± 47.07 
(82-288) n.s 
Protein (g) 
64.5 ±18.39 
(33-105) 
64.Q± 17.89 
(24-111) n.s 
Fat (g) 
63.7 ±24.17 
(29-124) 
68.7± 21.03 
(31-114) n.s 
Alcohol (g) 
8.3±.58 
(8-9) 
18.0± 12.36 
(3-30) n.s 
Fibre (g) 
16.7 ±5.85 
(8-31) 
17.6 ±6.86 
(4-32) n.s 
Calcium (mg) 
489.9 ±178.90 
(248-976) 
737.7 ±312.20 
(202-1631) p=0.00 
Iron (mg) 
10.0 ±3.70 
(4-18) 
9.9 ±3.23 
(2-17) n.s 
Zinc (mg) 
7.8 ±2.31 
(4-13) 
8.2 ±2.76 
(2-16) n.s 
Vitamin C (mg) 
63.3 ±45.00 
(25-178) 
92.1 ±70.66 
(5-282) p=0.055 
+1- test for independent samples (See Appendix 6.1,6.2,6.4,6.6,6.8,6.10,6.12,6.14,6.16,6.17). 
n.s- no significant difference. 
Table 4.6 revealed that for energy, fibre, alcohol, and each of the 
nutrients protein, carbohydrate, fat, calcium, iron, zinc, vitamin C, a two 
way analysis of variance was conducted to determine if there were any 
differences due to gender or to the group. (M.O.W, non-M.O.W), or due to 
any interactions between the groups and gender. For six of these dietary 
factors, intakes of energy, protein, carbohydrate, calcium, iron, zinc, no two 
way interactions were found. However, gender effects were found for 
intake of energy (F=12.188, df=l,58, p=0.001), protein (F=13.226, df=l,58, 
p=0.001), carbohydrate (F=10.441, df=l,58, p=0.002), iron (F=24.769, df=l,58, 
p=0.00), zinc (F=9.062, df=l,58, p=0.004), and group effects were found for 
calcium (F=12.816, df=l,58, p=0.001). 
Table 4.6- Difference in Dietary Intake by Gender and Group. 
Nutrient 
Mean Daily Intakes of M.O.W 
Clients Mean Daily Intakes of Non-M.O.W Clients. 
Males Females Males Females t 
Energy (kj) 7628.25 5700.53 7504.25 6475.74 p=0.001 
Protein (g) 79.38 56.53 72.33 60.22 p=0.001 
Carbohydrate (g) 195.75 160.60 214.33 172.78 p=0.002 
Fat (g) 79.75 55.13 67.58 69.22 p=0.032* 
Calcium (mg) 478.12 496.20 860.33 683.15 p=0.001 
Iron (mg) 13.50 8.20 11.92 8.93 p=0.000 
Zinc (mg) 9.38 7.00 9.42 7.63 p=0.004 
Vitamin C (mg) 71.88 58.73 107.75 85.15 n.s 
Fibre (g) 16.50 15.00 16.00 11.00 n.s 
Alcohol (g) 8.00 9.00 23.00 3.00 n.s 
t An analysis of variance (ANOVA) was conducted to determine if any differences exist in nutrient 
intake in terms of gender (See Appendix 7.1, 72,1 A, 7.6, 7.8, 7.10, 7.12,7.14, 7.16, 7.17). 
n.s-no significant difference. 
* a two way interaction (Refer to Figure 4.2). 
As can be seen by Figure 4.2, the only two way interaction found to 
exist was for fat intake between males and females in the M.O.W and non-
M.O.W group. This figure indicates that fat intake of M.O.W males was 
higher than M.O.W females, non-M.O.W males and females, and that fat 
intake of non-M.O.W females was higher than M.O.W females. 
Figurg 4.2- Interaction Between Gender and Group in Terms of 
Fat Intake, t 
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t ANOVA, p=0.032 (See Appendix 7.6) 
Table 4.7 reveals that a large majority of participants in both groups 
had low fibre intakes (i.e less than 20 grams per day), and despite this, only 
a small percentage of participants in both groups supplemented their 
dietary intake with fibre supplements. 
Table 4.7- Fibre Intake and Supplementation. 
Group People with <20g fibre 
no. (% of Group) 
Fibre Supplementation 
no. (% of Group) 
M.O.W 16 69.57 4 17.39 
Non-M.O.W 25 64 8 20.51 
Total 41 66 12 19.35 
An independent t-test found that no significant difference existed 
between the two groups in terms of percentage contribution to total 
energy, from carbohydrate (t=0.03, df=60, p=0.977), protein (t=1.31, df=60, p= 
0.195), and fat (t=0.51, df=60, p=0.615). Figure 4.3 however, reveals a 
number of interesting trends. Participants in both groups were consuming 
on average greater than 35 percent of their daily energy as fat, and less than 
50 percent of their daily energy as carbohydrate. Protein intake in both 
groups averaged between 15 and 20 percent of total daily energy. The 
recommended levels are less than 35 percent for fat, greater than or equal 
to 50 percent for carbohydrate and 12-15 percent for protein. 
Figure 4.3- Percentage Contribution to Total Energy from 
Carbohydrate, Protein and Fat. t 
Prote in Carbohyd-
rate 
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Fat 
t t-test for independent samples (See Appendix 6.3, 6.5, 6.7). 
n.s- no significant difference. 
To determine if any gender or group differences existed in terms of 
percentage contribution of the macronutrients to total energy, an analysis 
of variance was performed. However, as demonstrated by Table 4.8, no 
significant gender or group differences were found to exist. 
For all participants, despite their gender or group, protein was adequately 
supplied, fat was greater than the recommended level (greater than 35 
percent of energy) and carbohydrate was less than the recommended level 
(greater than 50 percent of energy). 
Table 4.8- Difference in the Contribution of Protein, Fat and Carbohydrate 
to Total Energy by Gender and Group. 
Nutrient Percentage 
Contribution of the 
Macronutrients to 
Total Energy by 
M.O.W Clients 
Females Males 
Percentage 
Contribution of the 
Macronutrients to 
Total Energy by Non-
M.O.W Clients. 
Females Males 
Significance t 
Protein 17.53 18.12 16.33 17.00 n.s 
Carbohydrate 45.80 42.75 43.85 46.58 n.s 
Fat 36.47 38.25 39.85 34.08 n.s 
t ANOVA (See Appendix 7.3,7.5, 7.7). 
n.s -no significant difference (p>0.05). 
An independent t-test was conducted to identify the existence of any 
significant differences between intakes of iron, calcium, zinc and vitamin 
C in terms of the recommended daily intake (RDI). 
Figure 4.4 reveals that no significant differences were found 
between the two groups for average daily intakes of iron and zinc, 
however, significant differences were found for calcium (t=3.97, df=60, 
p=0.00), and a near significant result for vitamin C (t=1.97, df=60, p=0.054). 
Participants in the non-M.O.W group had intakes of these micronutrients 
significantly higher than participants in the M.O.W group. It is also 
important to note that the average daily intake of zinc for both groups was 
less than 70 percent of the RDI, and that dietary intake of iron was 
generally greater than 100 percent of the RDI. 
Figure 4.4- Percentage of the RDI for Iron, Zinc, Calcium and Vitamin C. t 
3 0 0 T 
Vitamin C Iron Zinc Calcium 
Micronutrient 
t t-test for independent samples (See Appendix 6.3, 6.5, 6.7). 
An analysis of variance test was also conducted to determine if any 
significant gender or group differences existed for dietary intake of 
calcium, iron, zinc, vitamin C in terms of gender and group. Table 4.9 
demonstrates that a significant difference was found for gender and group 
in terms of calcium intake and for gender in terms of zinc intake. 
Tahl£_M- Difference in the Percentage of the RDI for Calcium, Iron, Zinc 
and Vitamin C by Gender and Group. 
Micronutrient 
Percentage of the RDI 
by M.O.W Clients 
Females Males 
(%) (%) 
Percentage of the RDI 
by Non-M.O.W 
Clients 
Females Males 
(%) (%) 
Significance t 
Calcium 49.80 59.62 68.85 107.58 
p=0.000 (gender) 
p=0.001 (group) 
Iron 163.13 191.75 174.59 168.75 n.s 
Zinc 57.67 77.92 62.78 77.17 p=0.004 (gender) 
Vitamin C 196.07 179.25 282.00 269.00 n.s 
t ANOVA (See Appendix 7.9,7.11, 7.13,7.15). 
n.s-no significant difference. 
Two nutritional criteria were selected as a measure of dietary 
adequacy in older people, which are in line with the dietary guidelines for 
all Australians. Table 4.10 reveals that only a small percentage of 
participants in both groups were following nutritional criteria one (Diet 
Adherers), which means that over 80 percent of participants in both 
groups had intakes less than 50 percent of daily energy from carbohydrate, 
greater than 35 percent of daily energy from fat and less than 20 grams of 
fibre per day. Table 4.10 also indicates that significantly more non-M.O.W 
participants consumed more than 70 percent of the RDI for calcium than 
the M.O.W participants (X=7.0, df=l, p=0.008). 
TaMe 4,10- Difference Between Groups in Terms of Nutritional 
Criterion One (Diet Adherers) and Two (Calcium Adequate). 
Group Participants who were Diet Adherers, t 
No. % 
Participants who had Calcium 
Adequate Dietary Intakes, t 
No. % 
M.O.W 3 13.0 t 4 17.4 p=0.008 
Non-M.O.W 5 12.8 20 51.3 p=0.008 
Nutritional Criteria One- >50% Carbohydrate,<35% fat,^Og fibre. 
Nutritional Criteria Two- >70% RDI for Calcium 
t A Chi-Square test was performed (See Appendix 8.1 and 8.2). 
n.s- no significant difference. 
^ Effect of Socio-Demographic and Health Status Variables upon 
Dietary Intake 
In comparison to the previous components of this study, 
comparisons were not made between the M.O.W and non-M.O.W groups, 
but rather differences between participants (in terms of socio-demographic 
and health status variables) who do and do not meet the two nutritional 
criteria . 
In Table 4.11 and 4.12, the minimum expected frequency in most 
cells for each variable was too small for a Chi Square test to be performed, 
thus only percentage differences could be presented. The following trends 
were evident in Table 4.11; 
Most participants, despite their gender, were not diet adherers 
however, males were more likely than females to follow these criteria. 
In terms of country of birth, most participants were not diet 
adherers, however, those born in countries other than Australia were 
twice as likely to adhere to the dietary guidelines as those born in 
Australia. 
The majority of married, single or widowed participants did not 
follow the criteria, however, half of the divorced participants were not diet 
adherers. 
Most participants were not diet adherers, and this was independent 
of their mobility status, income source, living arrangements, and activity 
level. Most participants with varying exercise levels also were not diet 
adherers, however, those who exercised less than 2-3 times weekly were 
twice as likely as to adhere to the dietary guidelines than those who did 
not exercise at all. 
Those participants who had completed secondary school, had a 
greater tendency than those who had only completed primary school to 
adhere to the dietary guidelines. 
The majority of participants who did or did not receive home help 
services were not diet adherers. However, those who did not receive 
home help services were twice as likely to adhere to the dietary guidelines 
than those who received home help services. 
Tablg 4,11-Difference in the Proportion of Participants who Were and 
Were Not "Diet Adherers", by Socio-Demographic Variables. 
Variable 
Participants who were Diet Participants who were not Diet 
Adherers. Adherers. 
No. % No. % + 
Gender 
Male 4.0 20.0 16.0 80.0 
Female 4.0 95 38.0 90.5 
COB 
Australia 3 8.1 34 91.9 
Other 5 20.0 20.0 80.0 
Marital Status 
Single 0 0 3 100.0 
Married 5 17.2 24 82.8 
Widowed 2 7.1 26 92.9 
Divorced 1 50.0 1 50.0 
Living Arrangements 
Alone 2 7.4 25 92.6 
With Spouse 5 19.2 21 80.8 
Family/Friends 1 11.1 8 88.9 
Income Source 
Private 0 0 3 100.0 
Pension 8 13.8 50 86.2 
Combination 0 0 1 100.0 
Education Level 
Primary 2 5.7 33 94.3 
Secondary 6 27.3 16 72.7 
Tertiary 0 0.0 3 100.0 
Mobility 
Independent 4 16.7 20 83.3 
Requires Assistance 4 10.8 33 89.2 
Immobile 0 0.0 1 100.0 
Activity Level 
Sedentary 1 20.0 4 80.0 
Low 6 12.0 44 88.0 
Moderate 1 14.3 6 85.7 
Exercise 
No 7 13.5 45 86.5 
<2-3 times weekly 1 25.0 3 75.0 
>2-3 times weekly 0 0 6 100.0 
Home Help Services 
No 4 21.1 15 78.9 
Yes 3 7.3 38 92.7 
t Chi-Square tests were not performed, as the minimum expected frequency was less than 5. 
Table 4.12 revealed the following trends; 
The majority of participants regardless of whether they wore 
dentures or not, did not adhere to the dietary guidelines, however, those 
participants who did not wear dentures (i.e natural dentition) were twice 
as likely to be diet adherers than those who wore dentures. 
A large majority of non-dietary supplement users were not diet 
adherers, however, a small percentage of regular users (30 percent) 
adhered to the dietary guidelines, and half of the irregular users were diet 
adherers. 
The majority of participants who had seen a dietitian in the last twelve 
months, or who were on a special diet were not diet adherers. 
Table 4.12- Difference in the Proportion of Participants Who Were and 
Were Not "Diet Adherers" by Health Status Variables. 
Variable Participants who were Diet Participants who were not Diet Adherers. Adherers. No. % No. % t 
Dentition 
Dentures 7 12.3 50 87.7 Natural 1 20.0 4 80.0 
Dietary Supplement. 
No 1 2.5 39 97.5 Regularly 6 30.0 14 70.0 Irregularly 1 50.0 1 50.0 
Seen Dietitian 
No 7 12.7 48 87.3 
Yes 1 14.3 6 85.7 
Special Diet 
No 7 13.5 45 86.5 
Yes 1 10.0 9 90.0 
t Chi Square tests were not performed, as the minimum expected frequency was less than 5. 
Table 4.13 and 4.14 present the effect of the listed socio-demographic 
and heath status variables upon "calcium adequacy." 
A number of interesting trends can be seen in Table 4.13, they are as 
follows; Eleven females in the sample had adequate calcium intakes (55 
percent), while 29 males had inadequate intakes of calcium (69 percent). 
Twenty two Australian born participants (60 percent) and 16 non-
Australian born participants (64 percent) did not have adequate calcium 
intakes. 
The majority of single and married subject's dietary intake was 
adequate in calcium, while half the divorced participants also had 
adequate calcium intakes, and the majority of widowed participants did 
not have adequate calcium intakes. 
The majority of participants, regardless of their income source and 
education level did not have adequate calcium intakes. The majority of 
participants who did or did not require assistance with mobility also did 
not consume adequate amounts of calcium, however, one hundred 
percent of immobile participants consumed adequate amounts of calcium. 
The majority of participants not participating in exercise did not 
have adequate calcium intakes, however, the majority of participants who 
exercised less than 2-3 times weekly, and fifty percent of those participants 
who exercised more than 2-3 times weekly, did consume adequate 
amounts of calcium. 
Table 4.14 also reveals a number of interesting trends in terms of 
the influence of health status variables upon calcium adequacy. 
The three participants who did not wear dentures (60 percent) had 
adequate calcium intakes, whilst 36 participants who wore dentures (63 
percent) did not have adequate calcium intakes. 
The majority of participants who did or did not take dietary 
supplements did not consume adequate amounts of calcium. The majority 
of participants who had not seen a dietitian in the last twelve months, also 
did not consume calcium in adequate amounts, however, those who had 
seen a dietitian, and who were on a special diet, did have adequate calcium 
intakes. 
Table 4,13- The Difference in the Proportion of Participants Who Do and 
Do Not Have Calcium Adequate Dietary Intakes, by Socio-Demographic 
Variable. 
Variable 
Total Participants Who Have 
Calcium Adequate Dietary 
Intakes, t 
Total Participants Who Do Not 
Have Calcium Adequate 
Dietary Intakes, t 
No. % No. % 
Gender 
Male 13 31.0 29 69.0 n.s 
Female 11 55.0 9 45.0 
COB 
Australia 15 40.5 22 59.5 n.s 
Other 9 36.0 16 64.0 
Marital Status 
Single 2 66.7 1 33.3 * 
Married 16 55.2 13 44.8 
Widowed 5 17.9 23 82.1 
Divorced 1 50.0 1 50.0 
Living Arrangements 
Alone 7 25.9 20 74.1 * 
With Spouse 15 57.7 11 42.3 
Family/Friends 2 22.2 7 77.8 
Income Source 
Private 1 33.3 2 66.7 * 
Pension 22 37.9 36 62.1 
Combination 1 100.0 0 0 
Education Level 
Primary 15 42.9 20 57.1 * 
Secondary 9 40.9 13 59.1 
Tertiary 0 0 32 100.0 
Mobility 
Independent 9 37.5 15 62.5 * 
Requires Assist. 14 37.8 23 62.2 
Immobile 1 100.0 0 0 
Activity Level 
Sedentary 1 20.0 4 80.0 * 
Low 19 38.0 31 62.0 
Moderate 4 57.1 3 42.9 
Exercise 
No 18 34.6 34 65.4 * 
<2-3 times weekly 3 75.0 1 25.0 
>2-3 times weekly 3 50.0 3 50.0 
Home Help Services 
No 7 36.8 12 63.2 n.s 
Yes 17 41.5 24 58.5 
t - Chi-Square test (See Appendix 9.1,9.2,9.3). 
n.s-no significant difference was found. 
* Minimum expected frequency was too small for a Chi Square Test. 
Table 444" The Difference in the Proportion of Participants Who Do and 
Do Not Have Calcium Adequate Dietary Intakes, by Health Status 
Variables. 
Variable 
Total Participants Who Have Total Participants Who Do Not 
Calcium Adequate Dietary Have Calcium Adequate 
Intakes Dietary Intakes. 
No. % No. % 
Dentition 
Dentures 21 36.8 36 63.2 t 
Natural 3 60.0 2 40.0 
Mobility 
Independent 9 37.5 15 62.5 t 
Requires Assist. 14 37.8 23 62.2 
Immobile 1 100.0 0 0 
Dietary Supplement. 
No 16 41.0 23 59.0 + 
Regularly 8 38.1 13 61.9 
Irregularly 0 0 2 100.0 
Seen Dietitian 
No 20 36.4 35 63.6 + 
Yes 4 57.1 3 42.9 
Special Diet 
No 19 36.5 33 63.5 + 
Yes 5 50.0 5 50.0 
t Minimum expected frequency was too small for a Chi-Square test to be performed. 
CHAPTERS. 
DISCUSSION. 
When considering previous studies on the food intake of Meals on 
Wheels (M.O.W) recipients, mixed findings are evident, with some 
studies concluding that total dietary intake of M.O.W recipients is more 
than adequate (Ferry et aL,1990), and other studies identifying particular 
M.O.W recipients to be nutritionally "at risk" (Stuckey et aL,1984). 
One study which compared the dietary intakes of recipients and non-
recipients of a home delivered program in America, found that those 
receiving delivered meals had higher average daily intakes of a number of 
macronutrients and micronutrients, than non-recipients 
(LeClerc and Thornbury, 1983). 
These mixed findings created some expectation at the 
commencement of this study, that those recipients of M.O.W would 
possibly have a more adequate daily intake of energy and of a number of 
nutrients in comparison with non-M.O.W recipients. 
A number of interesting findings were made from this study, and 
are summarised as follows: 
• No significant differences existed between the M.O.W and non-M.O.W 
group in terms of socio-demographic and health status variables; 
• The prevalence of diabetes, heart disease and obesity was high in the 
sample, and the majority of participants were found not to be adhering to 
dietary recommendations for these conditions; 
• Protein, iron, and vitamin C were adequately supplied in the diets of 
both M.O.W and non-M.O.W participants; 
• Fat consumed was at a percentage well above the recommended level 
(less than 35 percent of energy); 
• The quantity of fibre consumed was well below the recommended level 
(25-30 grams per day); 
• Dietary zinc was found to be low for males and females in the M.O.W 
and non-M.O.W group; 
• Calcium intake was found to be below the recommended level for 
females in both groups and males in the M.O.W group; and 
• In terms of the influence of socio-demographic and health status 
variables upon dietary intake, most participants were found to be "non-
diet adherers" and had inadequate dietary intakes of calcium. 
M Age and Sex Distribution of the Population. 
There were more females (68 percent) than males (32 percent) in the 
sample. This is not surprising, in light of statistics which indicate that the 
life expectancy for females is greater than the life expectancy for males. 
The mean age of the participants of this study (81 years) was also 
indicative of the fact that the life expectancy of older people in general has 
increased, due to economic advancements and dramatic improvements in 
public health over the past thirty to forty years (Broe,1990). 
^ Socio-Demographic and Health Status Characteristics of the Sample. 
Past studies on the nutritional status or dietary intake of older 
people have included investigating the effects of socio-demographic and 
health status variables upon dietary intake. This study therefore attempted 
to explore this component. However, no significant differences were 
found to exist between the M.O.W and non-M.O.W groups in terms of 
socio-demographic and health status variables. For most of the socio-
demographic and health status variables, the minimum expected 
frequency was too small for a Chi-Square test to be conducted. For those 
cells where statistical tests were able to be performed, the most probable 
explanation why no significant differences existed between the groups was 
the small sample size. Therefore, with a larger sample, statistical tests 
would have been able to be conducted, and variables which affect dietary 
intake may have been able to be identified. Despite the inability to conduct 
statistical tests, a number of interesting trends were found when 
differences in percentages between the two groups were examined. 
5.2.1 Socio-Demographic and Health Status Variables Common To The 
M.O.W and non-M.O.W Group. 
Both the M.O.W and non-M.O.W groups had a number of socio-
demographic and health status characteristics in common. 
Most participants in both groups were born in Australia, however a 
marked percentage of participants were born in countries other than 
Australia. This is important to note, especially in terms of those 
participants from a non-English speaking background. 
Although, the majority of participants born in other countries were from 
the United Kingdom, a few participants were born in non-English 
speaking countries, and this would need to be taken into account when 
considering access to health services and the suitability of the delivered 
meals service. 
Most participants in both groups reached and completed the 
equivalent of primary school, possibly reflecting what life was like in the 
earlier decades of this century. Education was not as high a priority as it is 
today, and possibly as teenagers, these participants had to find work to 
help their families make financial ends meet. 
Also in both groups, the activity level, and exercise frequency was 
low, presumably due to mobility problems or restrictions. It may also be a 
reflection of the reduced activity level that is thought to exist among older 
people in general. Perhaps this is an area which needs to be focused upon 
in nutrition related programs, encouraging older people to maintain their 
activity for as long as possible. 
The majority of participants in the two groups wore dentures, 
which is to be expected in people of this age group, especially considering 
that dental care was not as advanced earlier in the century as it is 
currently, and the water supply was not fluoridated earlier in the century. 
As dentition plays an important role in the chewing of food, it is therefore 
important to ensure that older people's dentures are well fitted, and 
/ 
comfortable. 
Only two percent of M.O.W recipients and five percent of non-
M.O.W recipients had seen a dietitian in the last twelve months, and most 
participants reported that they were not on a special diet. This is only a 
small percentage, when considering that older people commonly suffer 
from nutrition related diseases or disorders (Truswell,1990). It also 
highlights the fact that the number of dietitians working in health services 
for older people is lower than the need, and to improve the nutritional 
status of this group in our community, an increase in the number of 
dietitians working in this area is needed. 
The above findings may also indicate that more dietitians are 
needed in institutions, or in health care teams where older people are the 
primary client group. The study conducted by Eade (1991) demonstrated 
that dietitians are generally not members of Geriatric Assessment Teams 
in most Area Health Services in New South Wales. The nutritional status 
and dietary intake of older people both in institutions and within the 
community would possibly improve, if dietitians were present in both 
these settings. 
Dietitians have an important role to play in improving the 
nutritional status and thus the well being of older people. Dietitians need 
to be involved in consultation with other health professionals to provide 
nutrition screening and assessment, nutrition counselling, and 
appropriate nutrition programs for older people within our community 
and in institutional settings. 
The Body Mass Index (BMI) results for both groups indicated that on 
average, participants were within the ideal weight range for their height 
(i.e a BMI of 20-25). However, Figure 4.1 demonstrates that 25 to 40 percent 
of participants in both groups were in the overweight or obese weight 
range. The BMI values (range) in Table 4.3 also indicate that a smaller 
percentage of participants in both groups were in the underweight weight 
range, (i.e a BMI <20) 
Interpretation of BMI values for older people must be made with 
caution, as usual anthropometric measures in older people are based on 
parameters derived from studies primarily carried out on younger adults. 
(McGandy et al.,1986) This once again highlights the lack of baseline data 
that exists for older people, and the problems created when trying to 
ascertain the nutritional status of older people. 
5.2.2 Distinguishing Socio-Demographic and Health Status Characteristics 
of the M.O.W Group. 
As well as having a number of socio-demographic and health 
characteristics in common, both groups had a number of distinguishing 
features. For the M.O.W recipients in the sample, the main distinguishing 
features were as follows. 
In terms of marital status and living arrangements, most M.O.W 
recipients were widowed and lived alone. This partially explains why they 
required M.O.W, as they may not have had the capacity or the assistance 
from a spouse, friend or family member to prepare meals. Most M.O.W 
recipients also received home help services (82 percent), probably for 
similar reasons. 
All M.O.W recipients received the pension, which needs to be 
considered when examining the effect of socioeconomic status upon 
dietary intake. People relying on the pension as their major income 
source, may have trouble meeting all their financial commitments, and 
thus food intake may be compromised. This is a factor that could be 
investigated further and more thoroughly in future studies. 
Previous studies have reported that dietary supplement usage was 
widespread in non-institutionalised older people (Horwath,1989a; 
Horwath & Worsley,1989). The majority of M.O.W participants however, 
did not regularly take dietary supplements. This could possibly be the 
result of an inability to afford such items, or dietary supplements are 
obviously not a priority for this group of older people. 
5.2.3 Distinguishing Socio-Demographic and Health Status Characteristics 
of the non-M.O.W Group. 
A number of distinguishing socio-demographic and health status 
characteristics were also evident in the non-M.O.W group. In terms of 
marital status and living arrangements, a large proportion of the non-
M.O.W group were married and lived with their spouse. This possibly 
explains why this group of people did not require the assistance of the 
M.O.W service or the home help services, as in many cases a spouse was 
able to support the participant via the preparation of meals and 
undertaking the household duties. 
Restricted mobility was a common problem in the non-M.O.W 
group, which may explain why the majority of the non-M.O.W 
participants rated their activity level and exercise frequency as low. 
Activities of a moderate to high level, and exercise were obviously 
physically unattainable for a large number of the participants in this 
group. Reduced physical activity may also explain why a larger percentage 
of the non-M.O.W participants were classified as either overweight or 
obese. 
Dietary supplement usage was more widely spread in the non-
M.O.W group than the M.O.W group, however, the majority of 
participants in the non-M.O.W group did not take dietary supplements. 
Therefore, in comparison to studies conducted in the past (Horwath,1989a; 
Horwath and Worsley,1989), the majority of participants in this sample 
were either unaware of such supplements, or did not see it necessary to 
supplement the diet with "extras." 
In terms of income, only a small percentage of the participants in 
the non-M.O.W group received a private source of income, with the 
majority of participants in the group relying on the aged pension, or a 
combination of the pension and independent income. 
^ Nutrition Related Disorders in the Sample. 
It is well recognised that older people are at risk of a number of 
nutrition related diseases due to physiological changes that occur in later 
life, and physical, medical, social, psychological and pharmacological 
factors (Horwath,1989a). The prevalence of chronic, nutrition related 
diseases, such as diabetes, cardiovascular disease and being overweight was 
high in this study sample, which agreed with findings reported by 
Horwath (1991). Figure 4.1 demonstrates that approximately 60 percent of 
participants in the M.O.W and non-M.O.W group had diabetes, 
cardiovascular disease, or were overweight. Although this result was 
expected, it is still disturbing that such a large percentage of older people in 
the sample were suffering from diseases that were largely preventative. 
Promotion of healthy eating is therefore important in this sample of 
people, as nutrition has an important role to play in the prevention and 
treatment of these conditions. 
Cardiovascular disease was the main disease state evident in 
participants of the M.O.W group, with a smaller number of non-M.O.W 
participants having heart disease. Horwath also identified that 
cardiovascular disease was the main cause of mortality and morbidity in 
older people (Horwath,1986). It is well accepted that nutrition plays an 
important role in the cause, development, and treatment of this disease. 
Impaired glucose tolerance only accounted for a small percentage of 
participants in the M.O.W group who had a nutrition related disease (less 
than five percent), while approximately 15 percent of the non-M.O.W 
group had either Insulin Dependent Diabetes Mellitus (IDDM) or Non-
Insulin Dependent Diabetes Mellitus (NIDDM). The incidence of diabetes 
has been found to increase with advancing age (Horwath,1991). 
A significant percentage of participants in the sample who had at 
least one of the three disease states were overweight or obese. Horwath 
(1986) also concluded that being overweight or obese was another problem 
present in her sample of older people, and identified that being 
overweight or obese contributes markedly to the development and 
progression of cardiovascular disease, diabetes, hypertension and 
cerebrovascular disease. 
Nine percent of older people in the M.O.W group and ten percent of 
the non-M.O.W group had more than one of the disease states; being 
overweight or obese, cardiovascular disease or diabetes. Of those 
participants with more than one of the disease states, being 
overweight/obese accounted for one of the states in one hundred percent 
of the participants. 
Considering that a large percentage of this population had at least 
one of the following diseases; diabetes, overweight or cardiovascular 
disease, (participants in both the M.O.W and non-M.O.W group) it was 
very disturbing to discover that only a small proportion of both the 
M.O.W (13 percent) and non-M.O.W (13 percent) participants followed a 
healthy eating plan as defined by nutritional criteria one ("Diet 
Adherers"). 
Nutritional criteria one is defined as an average daily intake which 
derives 50 percent of its energy from carbohydrate, less than 35 percent of 
its energy from fat, and greater than or equal to 20 grams of fibre per day. 
This criteria encompasses a number of the dietary guidelines devised for 
all Australians, which are particularly relevant to individuals who have 
either overweight/obesity, cardiovascular disease or diabetes. These 
dietary guidelines include: increasing the consumption of dietary fibre and 
complex carbohydrates, and reducing the consumption of fat in the diet. 
Thus participants who achieved all three components of the criteria were 
described as "Diet Adherers" and those who did not achieve the 
components of the criteria were classified as "Non-Diet Adherers." 
Horwath (1986) found that only a small percentage of older people in her 
sample with excess weight, or cardiovascular disease were following the 
dietary recommendations for weight loss or for the prevention of heart 
disease. Horwath also found that older people with diabetes did not appear 
to be following the dietary recommendations of decreased fat and 
increased fibre intake. 
The above findings may indicate that the nutrition messages for 
these diseases in the past have not reached the older people in this sample. 
It may also indicate that in the past this group of older people has been 
neglected in terms of nutrition education and intervention. Calkins (1986) 
and Horwath (1991) stated that the knowledge of the nutritional status and 
needs of older people has not kept pace with the increase in the proportion 
of older people in our population. 
These results may also indicate that older people might find it more 
difficult to change life long, well established dietary patterns, and may not 
respond to nutrition education programs or campaigns designed for the 
entire population. 
More pro-active nutrition education campaigns therefore need to be 
developed to ensure that the nutritional needs of older people are met. 
Further research needs to be conducted on the dietary intake and 
nutritional status of older people in Australia, so that appropriate 
nutritional assessment protocols can be established, and appropriate 
nutrition education programs developed. 
M Nutrient Intake of the Samplp. 
When considering the dietary intake of older people the lack of 
baseline data is once again highlighted. A major problem exists when 
researchers attempt to interpret usual dietary intake of older people, as 
existing Recommended Daily Intake (RDI) values for older people are 
based on the dietary needs of younger adults, which are thought to be 
unsuitable (Zheng and Rosenburg,1989; Horwath,1991). This highlights 
the need for further research to determine age appropriate dietary RDIs 
and nutrition goals for older adults. 
In general, the study found that participants in the non-M.O.W 
group had higher daily intakes of energy, the macronutrients and 
micronutrients. The three "at risk" nutrients appeared to some extent in 
both groups and were, calcium, fibre and zinc. Fat on average was 
consumed at a level above the recommended level, and protein and iron 
and vitamin C were adequately supplied in most participants. 
Previous studies which examined dietary intakes of meal recipients 
and non-recipients, found numerous significant differences between the 
two groups. The results from this study revealed only two significant 
differences between the M.O.W and non-M.O.W group in terms of dietary 
intake. A number of other trends also existed when considering dietary 
intake in terms of gender differences in this sample. Males average intake 
for energy and the other nutrients was generally higher than the average 
nutrient intake for women, which confirms findings from a study 
conducted by McGandy et al. (1986). 
5.4.1 Macronutrient Intake 
Many studies in the past have concluded that protein is not a 
"problem" or an "at risk" nutrient when considering the dietary intake of 
older people (Flint et aL,1981; Burr et aL,1982). The same conclusion was 
reached in this study, with participants in both the M.O.W and non-
M.O.W groups consuming an average of 65 grams of protein per day, 
which contributed between 15-20 percent to total daily energy. This finding 
is in line with recommendations made by Munro (1983), who states that 
older people should consume no less than 12-14 percent of total energy in 
the form of protein, to ensure that protein requirements are met. 
This study also revealed that males (in both groups) consumed 
significantly more protein on average than females in the sample. This 
obviously indicates that males in this sample ate more protein-rich foods 
(such as meat, eggs, fish, poultry) than females. Despite this difference, 
males and females from both groups consumed a level of protein which 
conformed to the recommendations made by Munro (1983). 
Participants in both groups were consuming between 64 and 69 
grams of fat a day on average, which contributed more than 35 percent to 
total energy. This was also found in previous studies (Yearick et al., 1980; 
Davies et aL,1981; Garry et al.,1982; Stuckey et al.,1984; McGandy et aL,1986). 
A two way interaction existed with fat intake for group and gender, as can 
be seen from Figure 4.2. This nutrient needs to be targeted in nutrition 
programs for older people, as it plays a significant role in the development 
and associated complications of heart disease, obesity and diabetes. 
5.4.2 Intake of Dietary Fibre. 
Dietary fibre is an important nutrient to consider when examining 
the dietary intake of older people, as dietary fibre plays a number of 
important roles in terms of digestion and absorption. 
A large percentage of participants in the M.O.W (70 percent) and 
non-M.O.W group (64 percent) had average dietary fibre intakes of less 
than 20 grams per day. No significant differences were found for fibre 
intake between the groups or between females and males. 
Average fibre intake of males was 16 grams, with female fibre 
intakes ranging from 11-15 grams per day. This finding is even lower than 
fibre intakes reported in past studies, which reported fibre intakes for 
males of 19-21 grams and 18-22 grams for females (Baghurst and 
Record,1983; Horwath,1987; Victorian Nutrition Survey,1987). Fibre 
intakes found for M.O.W recipients in Table 4.6, were however very 
similar to those reported in a study examining nutrient intakes of M.O.W 
recipients (Pargeter et al.,1986). 
With the presence of such low dietary fibre intakes in the sample 
and in older people in general, it is not surprising that older people suffer 
from diseases associated with low fibre intake such as, colonic cancer, 
diverticular disease and constipation. Horwath (1989b) found that fibre 
supplements were amongst the most commonly taken dietary 
supplements in older people. 
This was however not the case, with only 17 percent of M.O.W 
participants and 21 percent of non-M.O.W participants in the sample 
supplementing their diet with fibre. In light of the above evidence fibre in 
the diet therefore needs to be targeted in future nutrition programs for 
older people. 
5.4.3 Alcohol Intake 
Not many studies in the past have investigated the alcohol intakes 
of older people. Studies which have included alcohol in their dietary 
analysis have reported varying intakes amongst their sample (Garry et 
aL,1982; Horwath,1989a). The majority of participants in this sample did 
not consume alcohol regularly, and thus the average daily intake of 
alcohol for M.O.W and non-M.O.W participants was relatively low, with 
the non-M.O.W males consuming more alcohol on a daily basis than non-
M.O.W females and participants in the M.O.W group. 
5.4.4 Micronutrient Intake 
Calcium has been a micronutrient commonly reported as being 
inadequately supplied in the diets of older people (Arthur et al.,1976; Betts 
and Vivian,1984; Stuckey et al.,1984; Posner et al.,1987). This study 
confirmed these findings, but also found a significant difference between 
participants in the M.O.W and non-M.O.W group in terms of average, 
daily calcium intake, with the non-M.O.W group consuming significantly 
more than the M.O.W group. Table 4.6 reveals that non-M.O.W males and 
females had calcium intakes 200-400 milligrams higher than that of 
M.O.W males and females. 
No significant gender differences existed however, for calcium intake 
when intake was compared in milligrams. However, when calcium intake 
was considered in terms of percentage of the RDI, both significant gender 
and group differences were found. Table 4.9 demonstrates that participants 
in all groups except for males in the non-M.O.W group had calcium 
intakes significantly lower than the RDI (i.e 800 milligrams per day for 
males and 1000 milligrams per day for females). 
Previous studies have indicated that calcium intake in women 
commonly ranged between 500-600 milligrams per day (Arthur et al.,1976; 
Betts and Vivian,1984; Stuckey et al.,1984), which is comparable to the 
results found in this study. Previous studies have also reported that 
calcium intake amongst males was generally higher than females, with 
most males having a calcium intake greater than 800 milligrams. This 
trend was evident in the non-M.O.W group, however, the reverse 
occurred in the M.O.W group. 
It could therefore be concluded that in terms of dietary need, 
M.O.W males and females and non-M.O.W females are at particular risk 
of the negative effects associated with low calcium intakes. 
Studies in the past have revealed that low dietary consumption of 
zinc is very common in older people. The average dietary intake of zinc in 
this study was less than 70 percent of the RDI in both the M.O.W and non-
M.O.W group. However, when the results were further examined by 
gender, it was found that all males in the sample had average daily zinc 
intakes of greater than 70 percent of the RDI, and all females in the sample 
had average daily intakes less than 70 percent of the RDI for zinc. 
Therefore, females in this sample were more likely than males to be at risk 
from low dietary zinc intakes. 
Low dietary intakes of zinc in this sample may therefore contribute 
to symptoms of zinc deficiency, such as impaired growth, abnormal skin 
cellular synthesis causing impaired wound healing and loss of taste 
sensation which may affect food intake (Walqvist,1988). 
Horwath (1991) stated that low vitamin C intake was only likely to 
be present in older people who received home delivered meals, with the 
majority of older people receiving more than adequate quantities of 
vitamin C from their diet on a daily basis. This study found that both 
males, females, recipients and non-recipients of M.O.W had vitamin C 
intakes above 100 percent of the RDI. This vitamin is therefore not 
considered to be at risk of low intake in this sample of older people. 
Iron was another nutrient which was more than adequately 
supplied (greater than 150 percent of the RDI) in the dietary intakes of 
M.O.W and non-M.O.W participants. This was associated with the fact that 
many protein rich food sources, are also rich sources of iron. As with 
protein, a significant difference was found to exist between males and 
females in both groups in terms of dietary iron intake. Males generally had 
an average iron intake greater than that of females, which is probably 
largely due to the greater consumption of protein rich foods. However, 
female iron intake was still well above the RDI for this micronutrient. 
5.4.5 Influence of Meals on Wheels. 
A number of factors need to be examined when considering the 
influence of M.O.W upon the dietary intake of participants. 
In terms of adherence to the dietary guidelines, M.O.W recipients 
were just as likely as the non-M.O.W recipients not to follow the 
guidelines for healthy eating. Therefore, M.O.W did not appear to be 
positively influencing adherence to dietary guidelines. This group of 
people could be targeted in future nutrition programs that are conducted. 
Despite the initial expectation that M.O.W recipients would have 
more adequate, or higher dietary intakes for most nutrients than non-
M.O.W recipients, the contrary was found. Although the only statistically 
significant dietary differences between the groups were found for calcium 
and vitamin C, the intake of energy, carbohydrate, fat, alcohol, fibre, 
calcium, zinc and vitamin C was higher in the non-M.O.W group than the 
M.O.W group. 
Meals on Wheels did not appear to influence the contribution of 
protein, fat, and carbohydrate to total energy, as no significant difference 
was found between the groups for these variables. 
Iron and protein were adequately supplied in the dietary intakes of 
M.O.W participants, it could therefore be said that M.O.W positively 
influences the intake of these two nutrients, via the provision of one 
main meal a day, which includes foods high in protein. 
Although fat intake was generally found to be higher in the non-
M.O.W group, when the results were further broken down by gender, it 
was found that M.O.W females consumed more fat than M.O.W males 
and non-M.O.W males and females. This is an area that could be 
investigated via a nutritional evaluation of the M.O.W service, to 
ascertain whether the fat content of meals is appropriate. 
Despite the fact that non-M.O.W recipients had significantly higher 
intakes of vitamin C, M.O.W recipients still had average, daily intakes 
above 150 percent of the RDI for this vitamin. Therefore, M.O.W 
recipients are not at risk of low vitamin C intakes, which may be a result 
of the introduction of a piece of fruit being delivered with each meal. 
Even though non-M.O.W participants had slightly higher intakes of 
zinc than M.O.W recipients, this micronutrient was well below the RDI 
for all participants. Therefore, this is an area that needs to be investigated 
not only in M.O.W recipients, but in all older people in this sample. 
Calcium was inadequately supplied in both females and males who 
received Meals on Wheels. This is an area therefore that could be 
considered in the future when menus are being planned for M.O.W 
recipients. The M.O.W service could positively influence the intake of this 
nutrient by incorporating milk drinks, or more milk based desserts/ 
meals. 
Meals on Wheels recipients were more likely than the non-M.O.W 
recipients to have low dietary fibre intakes, (i.e less than 20 grams per day) 
The M.O.W service also has opportunity to influence the intake of dietary 
fibre by including more fibre rich foods (such as, fruit and vegetables, 
wholegrain and wholemeal cereal products, and beans). 
Therefore, the dietary areas which need to be considered when 
considering M.O.W recipients in this sample include: 
1. An increase in dietary intake consumption. 
2. A reduction in the amount of fat being consumed. 
3. An increase in dietary calcium intake. 
4. An increase in dietary zinc intake. 
Although the dietary characteristics and inadequacies of this group 
could largely be due to the dependence upon delivered meals, it must also 
be stressed that other factors may also affect the dietary intake of Meals on 
Wheels recipients. 
Inadequacies in dietary intake may exist in recipients of M.O.W if 
the entire meal is not consumed (Ferry,!990), or if the remaining two 
meals in the day do not meet the nutritional requirements of the 
individual. Stuckey et al. (1984) also suggested that nutritional 
inadequacies occur in M.O.W recipients due to the vulnerability of this 
group rather than the any inadequacies in the M.O.W service. 
It was also suggested that although the M.O.W service provides one meal 
a day, containing approximately one third of the RDI for most nutrients, 
the service is limited by this, and may explain why a number of dietary 
inadequacies exist amongst this group of people. 
The feasibility and practicality of expanding the M.O.W service to 
more than one meal a day, and for weekends as well as weekdays could be 
investigated in the future as a possible strategy for meeting the nutritional 
needs of GAT clients in the Illawarra who receive M.O.W more 
adequately. 
5.5 Effect of Socio-Demographic and Health Status Variables Upon Dietary 
Intake. 
Very few studies in the past have attempted to ascertain the 
influence of socio-demographic and health status variables upon dietary 
intake in older people. The size of the sample in this study made it 
difficult to identify if any interactions existed, however, some interesting 
percentage differences were noted. 
The M.O.W and non-M.O.W groups were collapsed to create one 
larger group. In terms of socio-demographic and health status variables, 
the two defined nutritional criteria ("Diet Adherers" and "Calcium 
Adequate") were used to measure the effect of socio-demographic and 
health status variables upon dietary intake. For most variables, statistical 
tests were unable to be conducted, as the minimum expected frequency for 
most cells was less than five. Therefore, for most variables no significant 
differences were found. 
5.5.1 Effect of Socio-Demographic and Health Status Variables upon 
Adherence to the Dietary Guidelines 
When considering criteria one (which was defined as "diet 
adherers" or "non-diet adherers"), most participants were classified as 
"non-diet adherers" for most of the socio-demographic and health status 
variables. However, a number of percentage differences were found to 
exist. 
Of those participants who were "diet adherers," male participants 
were twice as likely as female participants to adhere to a diet, and half of 
the divorced participants were also "diet adherers." Although there was 
no explanation for this trend in the literature, it may have been due to the 
fact that divorced participants and male participants were more aware of 
the importance of following a healthy eating plan. 
Betts and Vivian (1985) concluded that the greater number of years 
of education positively influences dietary intake in older people. This 
assists in explaining why participants in this study who had completed the 
equivalent of secondary school had a greater tendency to be diet adherers 
than those who had only completed primary school. 
In terms of exercise frequency, it was found that participants who 
exercised at least once a week were more likely to be "diet adherers" than 
those who did not exercise at all. This could possibly be explained by the 
fact that individuals who were aware of the importance of keeping active, 
may also have been aware of the importance of healthy eating in the 
maintenance of good health. 
Participants in the study who wore dentures were twice as likely to 
be ' "non-diet adherers" than those who did not wear dentures. This may be 
because a number of older people may have had ill fitting dentures, which 
could negatively influence food intake. 
Garry et al. (1982) found that no significant differences existed in the 
dietary intake of older people who either used or did not use dietary 
supplements. This study was unable to identify any significant differences 
between dietary supplement use and diet adherence. However, an 
interesting finding was made in terms of dietary supplement usage among 
this group of older people. It was found that non-dietary supplement users 
were generally found to be "non-diet adherers, and those who did use 
dietary supplements (regularly or irregularly) were more likely to be "diet 
adherers." 
This could possibly mean that those older people who were taking dietary 
supplements were more health aware than older people who did not take 
supplements. 
5.5.2 Effect of Socio-Demographic and Health Status Variables Upon 
Adequacy of Calcium in the Diet 
In terms of those participants who were classified as "calcium 
adequate or inadequate", more females than males had dietary intakes 
adequate in calcium. This may reflect success of extensive advertising by 
the Australian Dairy Advisory Bureau, which has targeted the dietary 
calcium intake of post-menopausal women. 
Widowed participants were less likely to have calcium adequate 
dietary intakes than those married, divorced or single participants, 
possibly due to the absence of a spouse who may have previously been 
responsible for meal preparation. 
Income source and education level did not appear to affect the 
dietary intake of calcium, as the majority of participants regardless of their 
income source and education level did not have calcium adequate dietary 
intakes. This finding, however conflicts with findings by Betts and Vivian 
(1985), who found that education level and socio-economic status 
influence dietary intake in older people. 
Similar findings for exercise level and denture status were found 
when adequacy of calcium intake was considered, and could possibly be 
explained along similar lines. Dietary supplement usage did not affect 
dietary calcium intake in this study, as both supplement users and non-
users did not have calcium adequate dietary intakes. 
Those participants who had seen a dietitian in the last twelve 
months, and who were on a special diet were more likely than those who 
had not seen a dietitian to have calcium adequate dietary intakes. 
Although no statistically significant results could be commented on 
due to the small sample size, the study has identified that a number of 
socio-demographic and health status variables do appear to influence 
aspects of dietary intake. It must also be stressed that this area needs to be 
further examined in future studies. 
CHAPTER 6 
CONCLUSIONS 
From the findings of this study, the following conclusions can be drawn; 
1. No significant differences were found between the Meals on Wheels 
(M.O.W) and non-M.O.W group in terms of sociodemographic, and health 
status variables. 
2. Due to the lack of baseline data, it is difficult to make conclusive 
statements about the anthropometric and dietary characteristics of the 
sample. 
3. More research is needed to develop age appropriate nutritional 
assessment protocols, and to develop nutrition education programs 
specifically designed to deal with nutrition issues in older people. A need 
also exists for a greater number of dietitians to work in the geriatric 
nutrition area, to assess and attend to their nutritional needs. 
4. The prevalence of three chronic, nutrition-related disorders was high in 
the study sample, but only a small percentage of these participants were 
classified as being "diet adherers." Therefore, it is evident that older people 
in the sample need to be continually targeted in terms of promoting good 
nutrition. 
5. Protein and iron were both adequately supplied in the diets of M.O.W 
recipients and non-recipients. 
6. Consumption of fat for males and females in both groups was above the 
recommended level, (less than 35 percent of total energy intake) and 
consumption of fibre was very low in the majority of participants (less 
than 20 grams per day). Therefore, fat intake and fibre need to be targeted 
in nutrition programs for older people. 
7. M.O.W recipients and non-M.O.W females were both at risk of low 
calcium intakes, with participants in the M.O.W group having 
significantly lower calcium intakes on average than those in the non-
M.O.W group. 
8. Females and males in both groups were found to have low dietary zinc 
intakes, however, females were at greater risk of low dietary zinc intakes 
than males. 
9. Dietary intake of vitamin C was adequately supplied in the majority of 
participants in both groups. 
10. For the majority of socio-demographic and health status variables, 
most participants in terms of dietary intake were not classified as "diet 
adherers" or "calcium adequate." Therefore, in terms of these two 
classifications, the majority of participants in both groups had inadequate 
dietary intakes. 
CHAPTER 7. 
LIMITATIONS OF THE STT JOY. 
When considering the various aspects of this study, a number of 
limitations can be identified, and they are as follows; 
The small sample size was disadvantageous particularly when 
statistical tests were applied to the data (especially for the Chi-Square), as 
the minimum expected frequency for cells was too small. This restricted 
the ability to make conclusive statements in these sections, and to make 
generalisations about the population from which this sample was drawn. 
Therefore, for a more representative and accurate picture of the dietary 
intakes of Geriatric Assessment Team (GAT) clients in the Illawarra, a 
much larger sample size would be needed. 
The ratio of Meals on Wheels and Non-Meals on Wheels recipients 
was also a limitation, especially considering the study was primarily a 
comparative one. This once again restricted the ability to conduct statistical 
tests, and thus determine if significant differences existed for a number of 
the variables. 
The participants in this study were not selected using random 
sampling techniques due to the size of the sample being examined and 
also due to time constraints Thus for more representative results, random 
sampling needs to be used to select participants in a major study. 
Use of recall dietary intake methodology may have also been a 
limitation, with a number of researchers in the past claiming that recall in 
older people may result in inaccurate data. (Chen,1987) The use of two 
different methods for collecting dietary data (i.e 24 hour recall, and a two 
day food record) may also have introduced a degree of error into the study. 
However, it was one time efficient way of obtaining three days of dietary 
data from each participant. 
The lack of baseline data, in terms of anthropometric and dietary 
norms for older people was considered to be a major limitation in this 
study, as the results obtained could only be compared to standards derived 
for the younger adult population. 
Only a selected number of nutrients were analysed for the purposes 
of this study, which is also a limitation. There may have been other 
micronutrients which were inadequately supplied in the diets of this 
group of older people. The two nutritional criteria were developed to 
enable the dietary intakes of the participants to be ranked as adequate or 
inadequate. These two criteria only focused on a few aspects of dietary 
intake, not taking into account all aspects of nutritional intake. 
CHAPTER 8. 
AREAS FOR FURTHER INVESTIGATION. 
In light of the issues identified throughout this study (and taking 
into account the limitations), there are a number of areas that could be 
researched further in the future. 
Firstly, throughout this study, it was stressed that there was a real 
need to develop more appropriate nutritional assessment protocols, and 
dietary goals for older people in Australia. This should therefore be an 
important priority for research in the near future. 
Another area that would be beneficial to explore is the long term 
benefits and effects of implementing dietary change in older people. 
Previous studies have found that dietary changes appear to have positive 
effects upon the health of older people, but this has largely been 
speculative. 
Studies in the future should focus, or at least include non-
institutionalised older people, as they represent the majority of older 
people in our community, even though they are not so accessible to the 
researcher. They should also determine effective ways to provide 
preventative health and nutrition programs to this group of older people, 
and to identify whether this approach would relieve the current demand 
on the primary health care system. It would also be beneficial to research 
further the nutritional status of this group of older people, to identify 
those individuals at greatest risk nutritionally. 
A more comprehensive investigation of the effect of socio-
demographic and health status variables upon dietary intake in older 
people would also be recommended, as few studies in the past have 
explored this area. 
A nutrient analysis of the Meals on Wheels service in the area 
would also have provided valuable information for this study, in terms of 
identifying whether the service is assisting its clients to meet their 
nutritional requirements. 
Finally, the role of the dietitian in geriatric health services should 
be examined further, as the dietitian does have an important role to play 
in promoting good health via good nutrition in older people. 
REFERENCES. 
Ahluwalia, N., and Lammi-Keefe, CJ. (1991) Estimating the Nutrient 
Intake of Older Adults: Components of Variation and the Effect of Varying 
the Number of 24-Hour Dietary Recalls. Journal of the American Dietetic 
Association 91(11),1438-1439. 
Armbrecht, Prendergast, J.M., Coe, R.M. (1984) Nutritional Intervention in 
the Ageing Process, Springer-Verlag, New York. 
Arthur, J.M., Watson, K., Farrell, D.J. (im̂ ^̂ ^̂ ^̂  Meals 
On Wheels service in Armidale. i^ood Nutrition Notes and R^ezvs 
33,137-143. ' W " 
Darling, M.E. (1988) Home Delivered Meals: Fbod Quantity, 
Nutrient Content, and Characteristics of Recipients. Journal of the 
American Dietetic Association 88(1), 55-59 
Baghurst, K.L, Record, S.J. (1983) Intake and sources, in Selected Australian 
Sub-Populations, of Dietary Constituents Implicated in the Aetiology of 
Chronic Diseases. Journal of Food and Nutrition 40,1. 
Baghurst, K.L, Record, S.J. (1987) The Vitamin and Mineral Intake of a Free 
Living Young Elderly Australian Population in Relation to Total Diet and 
Supplementat ion Practices. Human Nutrition:Applied Nutrition,41 A, 
327-337. 
Barrett-Connor, E. (1991) Nutrition Epidemiology: How Do We Know 
What They Ate? American Journal of Clinical Nutrition 54,182S-7S 
Better Health Commission (1986) Looking Forward to Better Health. 
Volume 1. Final report. Australian Government Publishing Service, 
Canberra. 
Betts, N.M., Vivian, V.M. (1984) The Dietary Intake of Non-
Institutionalised Elderly. Journal of Nutrition of the Elderly 3(4), 3-11. 
Betts, N.M., Vivian, V.M. (1985) Factors Related to the Dietary Adequacy of 
Noninsti tutionalised Elderly. Journal of Nutrition for the Elderly 4(4), 3-
14, 
Bianchetti, A., Rozzini, R., Carabellese, C., Zanetti, O., Trabucchi, M. (1990) 
Nutritional Intake, Socioeconomic Conditions and Health Status in a 
Large Elderly Population. Journal of the American Geriatric Society 38, 
521-526. 
Broe, G.A. (1990) Care of the Elderly: The Australian System. Proceedings 
of the Nutrition for Older People Seminar N.S.W Institute of Dietitians, 
13-27, 
Bunker, V.W., Clayton, B.E. (1989) Research Review: Studies in the 
Nutrition of the Elderly People with Particular Reference to Essential 
Trace Elements. Age and Ageing 18, 422-429, 
Burr, M.L., Milbank, J.E., Gibbs, D. (1982) The Nutritional Status of the 
Elderly. Age and Ageing 11,89, 
Calkins, E., Davis, P.J., Ford, A.B. (1986) The Practice of Geriatrics. W.B 
Sanders and Co., Philadelphia, pp 14-151. 
Chen, L.H. (1986) Nutritional Aspects of Ageing. (Vol 1). CRC Press,Inc, 
Florida, USA, ppl 19-233. 
Chianetta, M.M., Head, M.K. (1992) Effect of Prior Notification on Accuracy 
of Dietary Recall by the Elderly. Journal of the American Dietetic 
Association 92(6),741, 
Commonwealth Department of Health (1987) Towards Better Nutrition 
For Australians, Report of the Nutrition Taskforce of the Better Health 
Commission Australian Government Publishing Service, Canberra. 
Davies, L., Purves, R., Holdsworth, M.D (1981) Longitudinal Study on 
Elderly Recipients of Meals-On-Wheels. Journal of Human Nutrition 35, 
442. 
Davis, M.A., Randall, E., Forthofer, R.N., Lee, E.S.,Margen, S. (1985) Living 
Arrangements and Dietary Patterns of Older Adults in the United States. 
Journal of Gerontology 40(4), 434-442. 
Delahanty, L.M. (1984) Geriatric Team Dynamics: The Dietitian's Role. 
Journal of the American Dietitians Association 84 (11),1353-1356 . 
Department of Community Services and Health (1983) National Dietary 
Survey of Adults:1983. No.2 Foods Consumed. Australian Government 
Publishing Service, Canberra. 
Department of Health (1989) Report of the Healthy Older People Project 
Health Promotion Unit. Australian Government Publishing Service, 
Canberra. 
Eade, Y. (1991) Community Nutrition and Dietetic Services in NSW. 
Report on the Services available to Veterans and other older people. 
Department of Veteran Affairs. 
Ferry, L., Squelch, E., Patterson, C,M., Assessment of Nutritional Intake of 
Meals on Wheels Recipients. {1990)Proceedings of the Nutrition Society of 
Australia 15, 244. 
Flint, D.M., Walqvist, M.L., Smith, T.J., Parish, A.E. (1981) Zinc and Protein 
Status in the Elderly. Journal of Human Nutrition 35, 287. 
Garry, P.J., Goodwin, J.S., Hunt, W.C., Hooper, E.M., Leonard, A.G (1982) 
Nutritional Status in a Healthy Elderly Population: Dietary and 
Supplemental Intakes. The American Journal of Clinical Nutrition 36, 
319-331. 
Goodwin, J.S. (1989) Social, Psychological and physical factors affecting the 
nutritional status of elderly subjects: separating cause and effect 
The American Journal of Clinical Nutrition 50, 1201-1209. 
Gouws, E., Rossouw, J.E., Labadarios, D., van Eck, M. (1989) The Nutrient 
Intake of a Group of Older South African Hospitalized Persons. Journal of 
the American Dietitians Association 89 {1), 255-257. 
Harland, B.F. (1989) Dietary Fibre and Mineral Availability. Nutrition 
Research Reviews 2, 133-147. 
Heaton, K.W. (1983) Dietary Fibre in Perspective. Human Nutrition: 
Clinical Nutrition 37C:, 151 
Horwath, C.C (1986) Nutrition in the Elderly. A Dietary Survey of Elderly 
People in Adelaide. Proceedings of the 21st Annual Conference of the 
Australian Association of Gerontology. 
Horwath, C.C. (1989a) Dietary Intake Studies in Elderly People. World 
Review of Nutrition and Dietetics 59,1-70. 
Horwath, C.C., (1989b) Dietary Survey of a Large Random Sample of 
Elderly People: Energy and Nutrient Intakes. Nutrition Research 9, 479-
492. 
Horwath, C.C. (1989c) Marriage and Diet in Elderly Australians: Results 
From a Large Random Survey. Journal of Human Nutrition and Dietetics, 
2,185-193 
Horwath, C.C. (1989d) Socioeconomic Status and Dietary Habits in the 
Elderly: Results From a Large Random Survey. Journal of Human 
Nutrition and Dietetics 2,173-183. 
Horwath, C.C. (1991) Nutrition Goals For Older Adults: A Review. 
The Gerontologist 31(6), 811-821. 
Horwath, C.C., Worsley, A. (1989) Dietary Supplement Use in a Randomly 
Selected Group of Elderly Australians. Results From a Large Nutrition and 
Health Survey. Journal of the American Geriatrics Society 37(8), 689-696. 
Hunt, W.C., Leonard, A.G., Garry, P.J., Goodwin, J.S. (1983) Components of 
Variance in Dietary Data For an Elderly Population. Nutrition Research 3, 
433-444. 
Illawarra Regional Information Service. (1991) A Statistical Guide to the 
Illawarra Region. Weston &Co. Kiama. 
Kannel, W.B., Gordon, T. (1978) Evaluation of the Cardiovascular risk in 
the Elderly. The Framingham Study. The Bulletin of the New York 
Academy of Medicine 54, 573-591. 
Karkeck, G.M. (1987), Improving the Use of Dietary Survey Methodology. 
Journal of the American Dietetic Association 87(7), 869-871. 
Karvetti, R.L., Knuts, L. (1992), Validity of the Estimated Food Diary: 
Comparison of 2-day Recorded and Observed Food and Nutrient Intakes. 
Journal of the American Dietetic Association 92(5), 580-584. 
LeClerc, H.L., Thornbury, M.E. (1983) Dietary Intakes of TitlellfMeal 
Program Recipients and Nonrecipients. Journal of the American Dietetit 
Association 83(5), 573-577. 
Life Sciences Research Office. (1987) Physiological Effects and Health 
Consequences of Dietary Fibre. Washington, DC: Federation of American 
Societies for Experimental Biology. 
McGandy, R.B., Russell, R.M., Hartz, S.C., Jacob, R.A., Tannebaum, S., 
Peters, H., Sahyoun, N., Otradovec. C.L. (1986) Nutritional Status Survey 
of Healthy Non-Institutionalised Elderly: Energy and Nutrient Intakes 
From Three Day Diet Records and Nutrient Supplements. Nutrition 
Research 6, 785-798. 
Morley, J.E., Glick, Z., Rubenstein, L.Z. (1990) Geriatric Nutrition. A 
Comprehensive Review. Raven Press, New York. 
Munro, H.N. (1983) Protein nutriture and requirement in elderly people. 
Biblihca Nutr. Dieta 33, 61.(Karger, Basel) 
Murphy, S.P., Davis, M.A,. Neuhaus, J.M., Lein, D. (1990) Factors 
Influencing the Dietary Adequacy and Energy Intake of Older Americans. 
Journal of Nutrition Education 22(6), 284-291. 
Murphy, S.P., Everett, D.F., Dresser, C.M. (1989) Food Group Consumption 
Reported By the Elderly During the NHANES I Epidemiologic Follow-up 
Study. Journal of Nutrition Education 21(5), 214-220. 
New South Wales Institute of Dietitians (1990) Proceedings of the 
Nutrition for Older People Seminar . Department of Health, N.S.W. 
Nieman, D.C., Underwood, B.C., Sherman, K.M., Arabatzis, K., Barbosa, 
J.C., Johnson, M., Shultz, T.D. (1989) Dietary Status of Seventh-Day 
Adventist Vegetarian and Non-Vegetarian Elderly Women. Journal of the 
American Dietetic Association 89(12), 1763-1769. 
Pargeter, K.A., Briggs, D.R., Lo, C.S., Wood-Bradley, R.L (1986) Meals on 
Wheels: A Nutritional Evaluation. Occasional Paper in Gerontology 13, 1-
113. National Research Institute of Gerontology and Geriatric Medicine. 
Payette, H., Gray-Donald, K. (1991) Dietary Intake and Biochemical Indices 
of Nutritional Status in an Elderly Population, With Estimates of the 
Precision of the 7-Day food record. The American Journal of Clinical 
Nutrition 54, 478-488. 
Popkin, B.M., Haines, P.S., Patterson, R.E. (1992) Dietary Changes in Older 
Americans, 1977-1987. The American Journal of Clinical Nutrition 55, 823-
830. 
Posner, B.M., Smigelski, C.G., Krachenfels, M.M. (1987) Dietary 
Characteristics and Nutrient Intake in an Urban Homebound Population. 
Journal of the American Dietetic Association 87(4), 452-456. 
Potosky, A.L., Block, G., Hartman, A.M. (1990) The Apparent Validity of 
Diet Questionnaires is Influenced by the Number of Diet-Record Days 
Used For Comparison. Journal of the American Dietetic Association 90(6), 
810-813. 
Ryan, V.C., Bower, M.E. (1989) Relationship of Socioeconomic Status and 
Living Arrangements to Nutritional Intake of the Older Person. Journal of 
the American Dietetic Association 89(12),1805-1807. 
Sahyoun, N.R., Otradovec, C.L, Hartz, S.C., Jacob, R.A., Peters, H., Russell, 
R.M., McGandy, R.B. (1988) Dietary Intakes and Biochemical Indicators of 
Nutritional Status in an Elderly, Institutionalised Population. The 
American Journal of Clinical Nutrition 47, 524-533. 
Scythes, C.A., Zimmerman, S.A., Pennell, M.D., Yeung, D.L. (1989) 
Nutrient Intakes of a Group of Independently Living Elderly Individuals 
in Toronto. Journal of Nutrition for the Elderly 8 (314), 47-66. 
Slesinger, D.P., McDivitt, M., O'Donnell, P.M. (1980) Food Patterns in an 
Urban Population: Age and Socio-Demographic Correlates. Journal of 
Gerontology 35 (3), 432-441. 
Steen, B. (1983) Summary of the Results of the Round Table Discussion. 
(Nutrition Problems of the elderly) Biblthca Nutr. Dieta 33, 192 
(Karger,Basel) 
S ^ e n s , D.A., Grivetti, L.E., MCDonald, RB. (1992) Nutrient I n t ^ - o i ^ 
Urban and Rural Elderly Receiving Home Delivered Meals. Journal of mf 
American Dietetic Association 92 (6), 714-718 
Stuckey, S.J., Darnton-Hill, L, Ash, S., Brand, J.C., Hain, D.L. (1984) Dietary 
Patterns of Elderly People Living in Inner Sydney. Human 
Nutrition:Applied Nutrition 38A, 255-264. 
Truswell, A.S (1990) Food, Diet and Disease in Older People. Proceedings of 
the Nutrition For Older People Seminar, 91-96. 
Truswell, A.S. (1988) How Do We Know What Australians Eat? The 
Medical Journal of Australia 149, 2-4. 
Victorian Nutrition Survey (1987) 1. Food Intakes by Age, Sex and Area of 
Residence. 2. Nutrient Intakes By Age, Sex and Area of Residence. Social 
Nutrition and Epidemiology Program. Division of Human Nutrition, 
Adelaide-
Walker, D., Beauchene, R.E. (1991) The Relationship of Loneliness, Social 
Isolation and Physical Health to Dietary Adequacy of Independently Living 
Elderly. Journal of the American Dietetics Association 91(3), 300-4. 
Walqvist, M.L (1988) Food and Nutrition in Australia. Thomas Nelson, 
Australia. 
Widdowson, E.M. (1992), Physiological Processes of Aging: Are There 
Special Nutritional Requirements For Elderly People? Do McCay's 
Findings Apply to Humans? The American Journal of Clinical Nutrition 
55,1246S-1249S. 
Yearick, E.S., Wang, M.L., Pisias, S.J. (1980) Nutritional Status of the 
Elderly: Dietary and Biochemical Findings. Journal of Gerontology 35(5), 
663-671. 
Young, V.R. (1992) Energy Requirements in the Elderly. Nutrition 
Reviews 50(4),95-101. 
Zador, D.A., Rassaby, L., Truswell. A.S., Ash, S (1990) Nutritional Status of 
Institutionalised Elderly People: A Study in the Blue Mountains, New 
South Wales. Australian Journal of Nutrition and Dietetics 47 (1), 20-26. 
Zheng, J.J., Rosenberg, I.H., (1989) What is the Nutritional Status of the 
Elderly? Geriatrics 44 (6), 57-64. 
BIBLIOGRAPHY. 
Baghurst, K.L, Hope, A.K., Down, E.G., (1985) Dietary Intake in a Group of 
Institutionalised Elderly and the Effect of a Fibre Supplementation 
Programme on Nutrient Intake and Weight Gain. Community Health 
Studies 9, 99-108. 
Beaton, G.H., Milner, J., Corey, P. (1979) Sources of Variance in 24 Hour 
Recall Data. The American Journal of Clinical Nutrition 32, 546. 
Black, A. (1986) The Use of RDA's to Assess Dietary Adequacy. Proceedings 
for the Nutrition Society 45, 369-381. 
Block, G. (1982) A Review of Validations of Dietary Assessment Methods. 
American Journal of Epidemiology 115, 492. 
Burns, S.R., Nichols, L., Calkins, E., Blackwell, S., Pragay, D. (1986) 
Nutritional Assessment of Community Living Well Elderly. Journal of 
the American Geriatric Society 34, 781-6. 
Davies, L., Holdsworth, M.D. (1985) Nutrition and Health at Retirement 
Age in the United Kingdom. Human Nutrition: Applied Nutrition 39A, 
315-331. 
Davies, L. (1984) Nutrition and the Elderly: Identifying Those At Risk. 
Proceedings of the Nutrition Society 43, 295-302. 
Davies, L. (1990) Socioeconomic, Psychological and Educational Aspects of 
Nutrition in Old Age. Age and Ageingl9, 537-542. 
Fanelli, M.T., Abernethy, M.M. (1986) A Nutritional Questionnaire for 
Older Adults. The Gerontologist 26 (2), 192-197. 
Fanelli, M.T. (1987) The ABC's of Nutritional Assessment in Older Adults. 
Journal of Nutrition for the Elderly 6,(3), 33-40. 
Flint, D.M., Walqvist, M., Parish, A.E., Prinsley, D.M., Fazio, V., 
Peters, K., Richards, B. (1979) The Nutritional Assessment of Community 
Living and Institutionalised Elderly in Australia. Food and Nutrition 
Notes and Reviews 36 (4), 173-176. 
Gray, G.E., Paganini-Hill, A., Ross, R.K. (1983) Dietary Intake and Nutrient 
Supplement Use in a Southern Californian Retirement Community. The 
American Journal of Clinical Nutrition 38, 22. 
Guthrie, H.A., Black, K., Madden, J.P. (1972) Nutritional Practices of Elderly 
Citizens in Rural Pennsylvania. The Gerontologist 12, 330. 
Hakoarve, A.J. (1978) Social Isolation and Dietary Intake in the Elderly. 
Proceedings of the 11th international Conference of Nutrition, Rio de 
Janeiro. 
Horwath, C.C. (1989) Chewing Difficulty and Dietary Intake in the Elderly. 
Journal of Nutrition for the Elderly 9 (2),17-24. 
Lee-Han, H., McGuire, V., Boyd, N.F (1989) A Review of the Methods Used 
by Studies of Dietary Measurement. Journal of Clinical Epidemiology 
42 (3), 269-279. 
Lemonnier, D., Archer, S., Boukaiba. N., Flament, C., Doucet, C., Piau, A., 
Chappius, P. (1991) Discrepancy Between Anthropometry and 
Biochemistry in the Assessment of the Nutritional Status of the Elderly. 
European Journal of Clinical Nutrition 45, 281-288. 
Lowenstein, F. (1982) Nutritional Status of the Elderly in the United States 
of America. 1971-1974. / Am Coll Nutrition 1, 165-177. 
Ludman, E.K., Newman, J.M., (1986) Frail Elderly: Assessment of 
Nutrition Needs. The Gerontologist 26 (2),198-202. 
Morgan K.J., Johnson, S.R., Rizek, R.L., Reese, M.S., Stampley, G.L (1987) 
Collection of Food Intake Data: An Evaluation of Methods. Journal of the 
American Dietetic Association 87 (7), 888-896. 
Morley, J.E., Silver, A.J., Fiatarone, M., Mooradian, A.D. (1986) Geriatric 
Grand Rounds: Nutrition and the Elderly. Journal of the American 
Geriatric Society 34, 823-832. 
Munro, H.N., Suter, P.M., Rusell, R.M. (1987) Nutritional Requirements of 
the Elderly. Annual Review of Nutrition 7, 23-49. 
Nestle, M., Gilbride, J.A. (1990) Nutrition Policies for Health Promotion in 
Older Adults: Education Priorities for the 1990s. Journal of Nutrition 
Education 22 (6), 314-317. 
Nguyen, N.H., Flint, D.M., Prinsley, D.M., Walqvist, M.L. (1985) Nutrient 
Intake of Dependent and Apparently Independent Nursing Home 
Patients. Human Nutrition: Applied Nutrition 39A, 333-338. 
Norton, L., Wonzy, M.C. (1984) Residential Location and Nutritional 
Adequacy Among Elderly Adults. Journal of Gerontology 39, 592. 
Parvizi, S., Nymon, M.C. (1982) A Dietary Study of Elderly Nursing Home 
Residents in Fargo, North Dakota. Journal of Nutrition for the Elderly, 15-
30. 
Reid, D.L., Miles, J.E. (1977) Food Habits and Nutrient Intakes of Non-
Instituitionalised Senior Citizens. Canadian Journal of Public Health 68, 
154. 
Roe, D.A. (1989) Nutritional Surveillance of the Elderly: Methods to 
Determine Program Impact and Unmet Need. Nutrition Today, 24-29. 
Rohan, T., Potter, J.D. (1984) Retrospective Assessment of Dietary Intake. 
American Journal of Epidemiology 120, 876. 
Schneider, E.L., Vining, E.M., Hadley, E.C., Farhnam, S.A. (1986) 
Recommended Dietary Allowances and Health of the Elderly. The New 
England Journal of Medicine 314, 157-160. 
Silver, A.J., Morley, J.E., Strome, S., Jones, D. (1988) Nutritional Status in 
an Academic Nursing Home. Journal of the American Geriatric Society 36, 
487-491. 
Sobal, J., Muncie, H.L., Baker, A.S. (1986) Use of Nutrition Supplements in 
a Retirement Community. The Gerontologist 26 (2), 187-191. 
Steele, M.F., Bryan, J.D. (1986) Dietary Intake of Homebound Elderly. 
Journal of Nutrition for the Elderly 5, 23-35. 
Stuff, J.E., Garza, C., O'Brian Smith, E., Nichols, B.L., Montandon, C.M 
(1983) A Comparison of Dietary Methods in Nutritional Studies. 
The American Journal of Clinical Nutrition 37, 300-306. 
Welch, P.K., Endres, J.M., Rifkin, D.M (1986) A Comparison of the Dietary 
Intake of Institutionalised Elderly Fed in Two Different Settings. Journal of 
Nutrition for the Elderly 6(1), 17-30. 
Woodhill, J.M., Noble, S. (1972) Nutrition in the Elderly: Calories, Protein 
and Vitamin C. Journal of Geriatrics 3, 27-36. 
APPENDICES. 
APPENDIX 1 ^^^ 
CONSENT FORM. 
My name is Margot Tibbs and I am undertaking a study as part of a 
Master of Science Degree in Nutrition and Dietetics at the University of 
Wollongong, which is being supervised by Linda Tapsell, and it is titled; 
A comparison of the dietary intakes of Geriatric Assessment Team 
clients in the Illaivarra area who receive Meals on Wheels (M.O.W) with 
those who do not receive Meals on Wheels. 
The aims, procedures and benefits of this study have been clearly 
explained to me, and I understand that confidentiality and anonymity will 
be maintained at all times. I also understand that I am entitled to 
withdraw from this study at any time, and my non-participation will not 
predjudice the services and treatment I am currently receiving. 
Any complaints regarding the conduct of this study may be directed 
to the Secretary of the Wollongong Human Experimentation Ethics 
Committee on Ph: 213079. 
Thankyou for your willingness to participate in this study. 
I HEREBY CONSENT TO PARTICIPATE IN THE STUDY BEING 
CONDUCTED BY MARGOT TIBBS. 
NAME: 
SIGNATURE: 
DATE: 
APPENDIX 2 
PERSONAL INFORMATION SURVEY. 
Name: Number: 
Category: M.O.W/ non-M.O.W 
1. How old are you? ^years. 
2. Sex. 
1-Male. 
2«Female. 
3. Where were you born? 
4. How long have you lived in Australia? 
1-All your life 
2 - >20years 
3 - <20 years 
5. What is your marital status? 
1-Single. 3-Widowed. 
2—Married. 4—Divorced/Separated. 
6. Living Arrangements. 
1—Live alone. 
2—Live with spouse/partner. 
3—Other. 
7. What is your income source? 
1-Private. 
2—Aged pension. 
8. What education level have you achieved? 
1-Primary school. 3-Tertiary institution. 
2-Secondary school. 4-Other. 
9. Weight: k̂g. 
Height: cm. 
BMI: 
10. Dentition. ^^^ 
1—Wears Dentures. 
2-Natural Dentition. 
11. Mobüity. 
1—Independently mobile. 
2—Requires assistance with mobility. 
3—Immobile 
12. During the past year, have you taken any vitamins or minerals? 
1-No. 
2-Yes, fairly regxdarly. 
3-Yes, but not regularly. 
13. If yes for 12. which of the following do you consume? 
1-Unprocessed bran 6--B-complex vitamins 
2-Wheatgerm 7-Calcium 
3-Vitamin C 8-Potassixmi 
4-Multivitamins 9—Iron 
5-Vitamin E 10-Vitamin B-6 
ll--Other 
14. Have you seen a dietitian in the last twelve months? 
1-No. 
2--Yes. 
15. Are you on a special diet? 
1—No. 5—Low Cholesterol. 
2—Weight Loss. 6—Weight gain 
3~Vegetarian. 7-Diabetic. 
4-Low salt. 8-Other 
16. Do you have a medical condition? 
1-No 
2-Yes. 
17. If yes for 15. list the medical condition. 
18. Do you take medication for a medical condition? 
1-No 
2-Yes. 
19. If yes for 17, list the medications. ^ ^ ^ 
20. Select usual activity level. 
1—Sedentary 
2-Low 
3—Moderate 
4-High. 
21. Do you participate in regular exercise? 
1—No 
2— < 2-3 times a week. 
3— > 2-3 times a week. 
22. Do you receive any home help services? 
1 - N o 
2-Yes 
23. If yes for 20, list which services. 
APPENDIX 
This food record is to help me identify your eating pattern; 
-what time you eat 
-the foods you eat 
-the amount of food you eat. 
•Please complete this record for 2 specified days. 
• In the first column fill in the time you eat or drink anything. 
• In the second column fill in ̂  foods and drinks you have on 
those days; including name, type, and brand of food, and how it is 
cooked (e.g grilled, fried, baked, boiled, steamed etc.) 
•In the third column give an estimate of quantities of the foods 
you eat using common measures, e.g. cups, teaspoon, tablespoon, 
volume(ml) or weight(grams) 
• It is a good idea to fill out the diary each time you have a food or 
drink, perhaps leave this form in your kitchen or dining room with 
a pen close by to make recording easier for you. 
24 HOUR FOOD RECORD. 
Day. Date 
Time Name,Type, Brand of Foods and 
Drinks Eaten 
Amount Eaten 
Time Name,Type,Brand of Food and 
Drink Eaten 
1 u 
Amount Eaten 
APPENDIX 4. 110 
4.1 Chi Square Test to Identify Gender Differences Between 
the M.O.W and Non-M.O.W Group. 
Q1 
non mow 
mow 
Q3 
Count I 
Row Pet I female male 
Col Pet I Row 
Tot Pet I .00 1 1.001 Total 
.00 
1 . 0 0 
Column 
Total 
Chi-Square 
Pearson 
27 1 12 1 39 
69.2 1 30.8 1 62.9 
64.3 1 60.0 1 
43.5 1 19.4 1 
15 1 8 1 23 
65.2 1 34 .8 1 37.1 
35.7 1 40.0 1 
24.2 1 12.9 1 
42 20 62 
67.7 32.3 100.0 
Value 
.10664 
DF 
1 
Significance 
.74400 
Minimum Expected Frequency - 7.419 
Number of Missing Observations: 0 
4.2 T-Test for Independent Samples-Difference Between The 
Non-M.O.W Group (Group 1) and the M.O.W (Group 2) In Terms 
Of Age. 
Variable Number Standard Standard 
of Cases Mean Deviation Error 
GROUP 1 
GROUP 2 
39 
23 
79.5897 
82 .7391 
7.517 
5.594 
1.204 
1.166 
Pooled Variance Estimate | Separate Variance Estimate 
F 2-tail I t Degrees of 2-tail I t Degrees of 2-tail 
Value Prob. I Value Freedom Prob. I Value Freedom Prob. 
1.81 .143 -1.74 60 .087 -1.88 56.63 .065 
APPENDIX 5, Chi-Square tests. 
5.1 Difference Between The M.O.W and Non-M.O 
Terms of Country of Birth. 
Q 1 
Count 
Row Pet non mow mow 
Col Pet 
Tot Pet .00 1.00 Row 
Q4 Total 
A u s t r a l i a .00 24 13 37 
64.9 35.1 59.7 
61.5 56.5 
38.7 21.0 
other 1.00 15 10 25 
60.0 40.0 40.3 
38.5 43.5 
24.2 16.1 
Column 39 23 62 
Total 62.9 37.1 100.0 
111 
W Group In 
5.2 Difference Between the M.O.W and Non-M.O.W Group In 
Terms of Receipt of Home Help Services. 
Q1 
non m o w 
m o w 
Q19 
Count I 
Row Pet I no yes 
Col Pet I Row 
Tot Pet I .00 1 1.00 1 Total 
.00 I 15 I 23 I 
I 39.5 I 60.5 I 
I 78.9 I 56.1 I 
I 25.0 I 38.3 I 
1.00 I 4 1 18 I 
I 18.2 I 81.8 I 
I 21.1 I 43.9 I 
I 6.7 I 30.0 I 
Column 19 41 
Total 31.7 68.3 
38 
63.3 
2 2 
36.7 
60 
100.0 
C h i - S q u a r e Value DF Signifieanee 
Pearson 2.91909 .08754 
M i n i m u m Expeeted Frequeney - 6.967 
N u m b e r of Missing Observations: 2 
5.3 T-Test for Independent Samples-Body Mass Index. 
Variable Number 
of Cases 
Standard 
Mean Deviation 
Standard 
Error 
GROUP 1 
GROUP 2 
39 
23 
24 .2821 
23.5652 
5.130 
3.396 
.821 
.708 
Pooled Variance Estimate | Separate Variance Estimate 
F 2-tail I t Degrees of 2-tail | t Degrees of 2-tail 
Value Prob. | Value Freedom Prob. | Value Freedom Prob. 
2.28 .043 I .60 60 .553 | .66 59.10 .511 
APPENDIX 6-T-Tests For Independent Samples. 113 
6.1 Difference Between the Non-M.O.W Group (Group 1) and 
the M.O.W Group (Group 2) in teirms of Energy Intake (kj) 
Variable Number 
of Cases 
Standard 
Mean Deviation 
Standard 
Error 
GROUP 1 
GROUP 2 
39 6792.2051 1517.612 243.012 
23 6371.0435 1684.348 351.211 
Pooled Variance Estimate | Separate Variance Estimate 
F 2-tail I t Degrees of 2-tail | t Degrees of 2-tail 
Value Prob. | Value Freedom Prob. | Value Freedom Prob. 
1.23 .559 I 1.01 60 .315 | .99 42.47 .330 
6.2 Difference Between Group 1 and 2 in terms of 
Carbohydrate Intake (g). 
Variable Number 
of Cases 
Standard 
Mean Deviation 
Standard 
Error 
GROUP 1 
GROUP 2 
39 
23 
185.5641 
172 .8261 
47.071 
48.322 
7.537 
10.076 
F 2-tail 
Value Prob. 
Pooled Variance Estimate | Separate Variance Estimate 
I 
t Degrees of 2-tail I t Degrees of 2-tail 
Value Freedom Prob. | Value Freedom Prob. 
1.05 .864 1.02 60 .312 1.01 45.30 .317 
6.3 Difference Between Group 1 and 2 in terms of 
Carbohydrate Intake (% of total energy.) 
Variable Number 
of Cases 
Standard 
Mean Deviation 
Standard 
Error 
GROUP 1 
GROUP 2 
39 
23 
44 .6923 
44.7391 
5.777 
6.890 
.925 
1.437 
I Pooled Variance Estimate | Separate Variance Estimate 
F 2-tail 
Value Prob. 
t Degrees of 2-tail 
Value Freedom Prob. 
t Degrees of 2-tail 
Value Freedom Prob. 
1.42 .333 -.03 60 .977 -.03 40.04 .978 
6.4 Difference Between Group 1 and 2 in terms of Protein 
Intake (g) 
Variable Number 
of Cases 
Standard 
Mean Deviation 
Standard 
Error 
GROUP 1 
GROUP 2 
39 
23 
63.9487 
64.4783 
17.890 
18.392 
2.8 65 
3.835 
I Pooled Variance Estimate | Separate Variance Estimate 
F 2-tail I t Degrees of 2-tail I t Degrees of 2-tail 
Value Prob. | Value Freedom Prob. I Value Freedom Prob. 
1.06 .858 I -.11 60 .912 I -.11 45.25 .912 
6.5 Difference Between Group 1 and 2 in terms of Protein 
Intake (% of total energy) 
Variable Number 
of Cases Mean 
Standard 
Deviation 
Standard 
Error 
GROUP 1 
GROUP 2 
39 
23 
16.5385 
17.7391 
3.796 
2 .864 
.608 
.597 
I Pooled Variance Estimate | Separate Variance Estimate 
I I 
F 2-tail I t Degrees of 2-tail | t Degrees of 2-tail 
Value Prob. | Value Freedom Prob. | Value Freedom Prob. 
1.76 .162 I -1.31 60 .195 | -1.41 56.25 .164 
6.6 Difference Between Group 1 and 2 in terms of Fat Intake 
(g) 
Variable Number 
of Cases 
Standard 
Mean Deviation 
Standard 
Error 
GROUP 1 
GROUP 2 
39 
23 
68.7179 
63.6957 
21.027 
24.171 
3.367 
5.040 
Pooled Variance Estimate | Separate Variance Estimate 
F 2-tail 
Value Prob. 
t Degrees of 2-tail 
Value Freedom Prob. 
t Degrees of 2-tail 
Value Freedom Prob. 
1.32 .441 .86 60 .394 I .83 41.26 .412 
6.7 Difference Between Group 1 and 2 in terms of Fat Intake 
(% of total energy) 
Variable Number 
of Cases 
Standard 
Mean Deviation 
Standard 
Error 
GROUP 1 39 38.0769 7.407 1.186 
GROUP 2 23 37.0870 7.525 1.569 
1 Pooled Variance Estimate | 
1 
Separate Variance Estimate 
F 2-tail 
1 
1 t 
1 
Degrees of 2-tail I t Degrees of 2-tail 
Value Prob. 1 Value Freedom Prob. | Value Freedom Prob. 
1.03 . 907 .51 60 .615 I .50 45. 69 .617 
6.8 Difference Between Group 1 and 2 in terms of Calcium 
Intake (mg) 
Variable Number 
of Cases Mean 
Standard 
Deviation 
Standard 
Error 
GROUP 1 
GROUP 2 
39 
23 
737.6667 
489.9130 
312.201 
178.900 
49.992 
37.303 
Pooled Variance Estimate | Separate Variance Estimate 
t Degrees of 2-tail I t Degrees of 2-tail 
Value Freedom Prob. I Value Freedom Prob. 
3.05 .007 I 3.48 60 .001 I 3.97 59.98 .000 
F 2-tail 
Value Prob. 
6.9 Difference Between Group 1 and 2 in terms of Calcium 
Intake (% of RDI) 
V a r i a b l e Number Standard Standard 
of Cases Mean Deviation Error 
GROUP 1 
GROUP 2 
39 
23 
80.7692 
53.2174 
37.465 
20.817 
5.999 
4.341 
I Pooled Variance Estimate | Separate Variance Estimate 
I I 
F 2-tail I t Degrees of 2-tail | t Degrees of 2-tail 
Value Prob. | Value Freedom Prob. | Value Freedom Prob. 
3.24 .005 I 3.24 60 .002 3.72 59.86 .000 
6.10 Difference Between Group 1 and 2 in terms of Iron 
Intake (mg) 
Variable Number Standard Standard 
of Cases Mean Deviation Error 
GROUP 1 
GROUP 2 
39 
23 
9.8462 
10.0435 
3.233 
3.699 
.518 
.771 
t Pooled Variance Estimate | Separate Variance Estimate 
I I 
F 2-tail I t Degrees of 2-tail | t Degrees of 2-tail 
Value Prob. | Value Freedom Prob. | Value Freedom Prob. 
1.31 .455 I - . 2 2 60 .827 I -.21 41.42 .833 
6.11 Difference Between Group 1 and 2 in terms of Iron 
Intake (% of RDI) 
Variable Number 
of Cases Mean 
Standard 
Deviation 
Standard 
Error 
GROUP 1 
GROUP 2 
39 
23 
172 .7949 
173.0870 
53.088 
47.470 
8.501 
9.898 
F 2-tail 
Value Prob. 
Pooled Variance Estimate | Separate Variance Estimate 
t Degrees of 2-tail 
Value Freedom Prob. 
t Degrees of 2-tail 
Value Freedom Prob. 
1.25 .586 -.02 60 .983 I -.02 50.51 .982 
6.12 Difference Between Group 1 and 2 in terms of Zinc 
Intake (mg). 
Variable Number 
of Cases Mean 
Standard 
Deviation 
Standard 
Error 
GROUP 1 
GROUP 2 
39 
23 
8.1795 
7 .8261 
2.761 
2.309 
.442 
.481 
Pooled Variance Estimate | Separate Variance Estimate 
F 2-tail I t Degrees of 2-tail I t Degrees of 2-tail 
Value Prob. | Value Freedom Prob. I Value Freedom Prob. 
1.43 .376 I .52 60 .608 I .54 52.95 .591 
6.13 Difference Between Group 1 and 2 in terms of Zinc 116 
Intake (% of RDI) 
Variable Number Standard Standard 
of Cases Mean Deviation Error 
GROUP 1 39 67.2051 22.789 3.649 
GROUP 2 23 64.6087 19.161 3.995 
I Pooled Variance Estimate | Separate Variance Estimate 
I I 
F 2-tail I t Degrees of 2-tail | t Degrees of 2-tail 
Value Prob. | Value Freedom Prob. | Value Freedom Prob. 
1.41 .391 I .46 60 .648 | .48 52.76 .633 
6.14 Difference Between Group 1 and 2 in terms of Vitamin C 
Intake (mg). 
Variable Number Standard Standard 
of Cases Mean Deviation Error 
GROUP 1 39 92.1026 70.660 11.315 
GROUP 2 23 63.3043 45.001 9.383 
I Pooled Variance Estimate | Separate Variance Estimate 
I I 
F 2-tail I t Degrees of 2-tail | t Degrees of 2-tail 
Value Prob. | Value Freedom Prob. | Value Freedom Prob. 
2.47 .027 I 1.75 60 .085 | 1.96 59.57 .055 
6.15 Difference Between Group 1 and 2 in terms of Vitamin C 
Intake (% of RDI) 
Variable Number Standard Standard 
of Cases Mean Deviation Error 
GROUP 1 39 278.0000 214.546 34.355 
GROUP 2 23 190.2174 136.247 28.409 
I Pooled Variance Estimate | Separate Variance Estimate 
I I 
F 2-tail 1 t Degrees of 2-tail I t Degrees of 2-tail 
Value Prob. I Value Freedom Prob. | Value Freedom Prob. 
2.48 .026 I 1.76 60 .083 | 1.97 59.60 .054 
6.16 Difference Between Group 1 and 2 in terms of Fibre 
Intake (g). 
Variable Number Standard Standard 
of Cases Mean Deviation Error 
GROUP 1 39 17.5641 6.863 1.099 
GROUP 2 23 16.7391 5.848 1.219 
I Pooled Variance Estimate | Separate Variance Estimate 
I I 
F 2-tail I t Degrees of 2-tail I t Degrees of 2-tail 
Value Prob. | Value Freedom Prob. I Value Freedom Prob. 
1.38 .430 I .48 60 .631 I .50 52.28 .617 
6.17 Difference Between Group 1 and 2 in terms of Alcohol 
Intake (g). 
Variable Number 
of Cases 
Standard 
Mean Deviation 
Standard 
Error 
GROUP 1 
GROUP 2 
18.0000 
8.3333 
12.356 
.577 
6.178 
.333 
Pooled Variance Estimate | Separate Variance Estimate 
F 2-tail 
Value Prob. 
t Degrees of 2-tail | t Degrees of 2-tail 
Value Freedom Prob. | Value Freedom Prob. 
458.00 .004 I 1.32 5 .244 | 1.56 3.02 .216 
APPENDIX 7-Analysis of Variance (ANOVA) Statistical Tests. 
7.1 Energy Intake by Group (Ql) and Gender (Q3) . 
Sum of Mean Sig 
Source of Variation Squares DF Square F of F 
Main Effects 28151412 2 14075705.832 6 .705 .002 
Ql 3277371 1 3277370.683 1 .561 .217 
Q3 25585165 1 25585165.043 12 .188 .001 
2-Way Interactions 2591276 1 2591275.604 1 .234 .271 
Ql Q3 2591276 1 2591275.604 1 .234 .271 
Explained 30742687 3 10247562.422 4 .881 .004 
Residual 121757783 58 2099272.115 
Total 152500470 61 2500007.704 
62 cases were processed. 
0 cases (.0 pet) were missing. 
7.2 Carbohydrate Intake (g) by Group and Gender • 
Sum of Mean Sig 
Source of Variation Squares DF Square F of F 
Main Effects 23008.459 2 11504.230 5 .814 .005 
Ql 2956.158 1 2956.158 1 .494 .227 
Q3 20660.966 1 20660.966 10 .441 .002 
2-Way Interactions 131.494 1 131.494 .066 .797 
Ql Q3 131.494 1 131.494 .066 .797 
Explained 23139.954 3 7713.318 3 .898 .013 
Residual 114772.433 58 1978.835 
Total 137912.387 61 2260.859 
62 cases were processed. 
0 cases (.0 pet) were missing. 
7.3 Carbohydrate Intake (% of total Energy) by Group 
Gender 
and 
Sum of Mean Sig 
Source of Variation Squares DF Square F of F 
Main Effects 3.430 2 1.715 .045 .956 
Ql .010 1 .010 .000 .987 
Q3 3.398 1 3.398 .089 .766 
2-Way Interactions 107.120 1 107.120 2.821 .098 
Ql Q3 107.120 1 107.120 2.821 .098 
Explained 110.550 3 36.850 .971 .413 
Residual 2202.224 58 37.969 
Total 2312.774 61 37.914 
62 cases were processed. 
0 cases (.0 pet) were missing. 
7.4 Protein Intake (g) by Group and Gender. 
Source of Variation 
Main Effects 
Q1 
Q3 
2-WaY Interactions 
Q1 Q3 
Explained 
Residual 
Total 
Sum of 
Squares 
3575.742 
.217 
3571.685 
369.010 
369.010 
3944.752 
15662.942 
19607.694 
DF 
2 
1 
1 
1 
1 
3 
58 
61 
Mean 
Square 
1787.871 
.217 
3571.685 
369.010 
369.010 
1314.917 
270.051 
321.438 
6. 621 
.001 
13.226 
1.366 
1.366 
Sig 
of F 
.003 
.977 
.001 
.247 
.247 
4.869 .004 
62 cases were processed. 
0 cases (.0 pet) were missing. 
7.5 Protein Intake (% of total energy) by Group and Gender. 
Source of Variation 
Main Effects 
Q1 
Q3 
Sum of 
Squares 
26.358 
19.943 
5.501 
DF 
2 
1 
1 
Mean 
Square 
13.179 
19.943 
5.501 
1.058 
1.601 
.442 
Sig 
of F 
.354 
.211 
.509 
2-Way Interactions 
Q1 Q3 
.018 
.018 
.018 
.018 
.001 
.001 
. 970 
. 970 
Explained 
Residual 
Total 
26.376 
722.608 
748.984 
3 
58 
61 
8.7 92 
12.459 
12.278 
.706 .553 
62 cases were processed. 
0 cases (.0 pet) were missing. 
7.6 Pat Intake (g) by Group and Gender 
Source of Variation 
Sum of 
Squares DF 
Mean 
Square 
Sig 
of F 
Main Effects 
Q1 
Q3 
2-Way Interactions 
Q1 Q3 
Explained 
Residual 
Total 
1339.671 
415.403 
974.744 
2209.206 
2209.206 
3548.877 
26470.817 
30019.694 
2 
1 
1 
1 
1 
3 
58 
61 
669.835 
415.403 
974.744 
2209.206 
2209.206 
1182.959 
456.393 
492.126 
1.468 
.910 
2.136 
4.841 
4.841 
.239 
.344 
.149 
. 032 
.032 
2.592 .061 
62 cases were processed. 
0 cases (.0 pet) were missing, 
7.7 Fat Intake (% of total energy) by Group and Gender. 
Sum of Mean 
Source of Variation Squares DF Square 
Main Effects 124.449 2 62.224 
Q1 11.067 1 11.067 
Q3 110.270 1 110.270 
2-Way Interactions 182.768 1 182.768 
Q1 Q3 182.768 1 182.768 
Explained 307.217 3 102.406 
Residual 3037.557 58 52.372 
Total 3344.774 61 54.832 
62 cases were processed. 
0 cases (.0 pet) were missing. 
7.8 Calcium Intake (mg) by Group and Gender. 
Sum of 
1.188 
.211 
2 . 1 0 6 
3.490 
3.490 
1. 955 
Sig 
of F 
.312 
.647 
.152 
.067 
.067 
.131 
Mean 
Sig 
Source of Variation 
Main Effects 
Q1 
Q3 
2-Way Interactions 
Q1 Q3 
Explained 
Residual 
Total 
Squares 
1028392.078 
916027.562 
140335.200 
122185.944 
122185.944 
1150578.022 
4145425.349 
5296003.371 
DF 
2 
1 
1 
1 
1 
3 
58 
61 
Square 
514196.039 
916027.562 
140335.200 
122185.944 
122185.944 
383526.007 
71472.851 
86819.727 
7.194 
12.816 
1. 963 
1.710 
1.710 
5.366 
of F 
.002 
. 001 
.166 
.196 
.196 
.002 
62 cases were processed. 
0 cases (.0 pet) were missing. 
7.9 Calcium Intake (% of RDI) by Group and Gender. 
Sum of 
Source of Variation Squares 
Main Effects 21270.918 
Q1 11862.268 
Q3 10288.399 
2-Way Interactions 2677.838 
Q1 Q3 2677.838 
Explained 23948.756 
Residual 49906.599 
Total 73855.355 
62 cases were processed. 
0 cases (.0 pet) were missing. 
DF 
2 
1 
1 
1 
1 
3 
58 
61 
Mean 
Square 
10635.459 
11862.268 
10288.399 
2677.838 
2677.838 
7982.919 
860.459 
1210.744 
12.360 
13.786 
11.957 
3.112 
3.112 
9.278 
Sig 
of F 
.000 
.000 
.001 
.083 
.083 
.000 
7.10 Iron Intake (mg) by Group and Gender. 
Source of Variation 
Main Effects 
Q1 
Q3 
2-Way Interactions 
Q1 Q3 
Explained 
Residual 
Total 
62 cases were processed. 
0 cases (.0 pet) were missing. 
Sum of 
Squares 
204.338 
.025 
203.775 
17.090 
17.090 
221.428 
477.169 
698.597 
DF 
2 
1 
1 
1 
1 
3 
58 
61 
Mean 
Square 
102.169 
.025 
203.775 
17.090 
17.090 
73.809 
8.227 
11.452 
Sig 
F of F 
12.419 .000 
.003 .956 
24.769 .000 
2.077 .155 
2.077 .155 
8.972 .000 
7.11 Iron Intake (% of RDI) by Group and Gender. 
Source of Variation 
Main Effects 
Q1 
Q3 
Sum of 
Squares 
751.970 
.001 
750.736 
DF 
2 
1 
1 
Mean 
Square 
375.985 
. 0 0 1 
750.736 
,143 
000 
,286 
Sig 
of F 
.867 
1 . 0 0 
.595 
2-Way Interactions 
Q1 Q3 
3805.447 
3805.447 
3805.447 
3805.447 
1.451 
1.451 
.233 
.233 
Explained 
Residual 
Total 
4557.418 
152116.002 
156673.419 
3 
58 
61 
1519.139 
2622.690 
2568.417 
.579 .631 
62 cases were processed. 
0 cases (.0 pet) were missing. 
7.12 Zinc Intake (mg) by Group and Gender. 
Source of Variation 
Main Effects 
Q1 
Q3 
2-Way Interactions 
Q1 Q3 
Explained 
Residual 
Total 
62 cases were processed. 
0 cases (.0 pet) were missing, 
Sum of 
Squares 
56.659 
2.723 
54.852 
1.108 
1.108 
57.767 
351.088 
408.855 
DF 
2 
1 
1 
1 
1 
3 
58 
61 
Mean 
Square 
28.329 
2 .723 
54.852 
1.108 
1.108 
19.256 
6.053 
6.703 
4.680 
.450 
9.062 
.183 
.183 
Sig 
of F 
.013 
.505 
.004 
. 670 
.670 
3.181 .031 
7.13 Zinc Intake (% of RDI) by Group and Gender. 122 
Source of Variation 
Main Effects 
Q1 
Q3 
2-Way Interactions 
Q1 Q3 
Explained 
Residual 
Total 
Sum of 
Squares 
3796.422 
153.506 
3698.888 
99.407 
99.407 
3895.829 
24013.542 
27909.371 
DF 
2 
1 
1 
1 
1 
3 
58 
61 
Mean 
Square 
1898.211 
153.506 
3698.888 
99.407 
99.407 
1298.610 
414.027 
457.531 
Sig 
F of F 
4.585 .014 
.371 .545 
8.934 .004 
.240 .626 
.240 .626 
3.137 .032 
62 cases were processed. 
0 cases (.0 pet) were missing, 
7.14 Vitamin C Intake (mg) by Group and Gender. 
2.133 
3.194 
1.230 
Source of Variation Squares DF 
Main Effects 16856.822 2 
Q1 12619.096 1 
Q3 4858.184 1 
2-Way Interactions 286.809 1 
Q1 Q3 286.809 1 
Explained 17143.631 3 
Residual 229133.466 58 
Total 246277.097 61 
62 cases were processed. 
0 cases (.0 pet) were missing. 
7.15 Vitamin C Intake (% of RDI) by Group and Gender. 
Mean 
Square 
8428.411 
12619.096 
4858.184 
286.809 
286.809 
5714 .544 
3950.577 
4037.329 
Sig 
of F 
.128 
.079 
.272 
.073 .789 
.073 .789 
1.447 .239 
Source of Variation 
Main Effects 
Q1 
Q3 
2-Way Interactions 
Q1 Q3 
Explained 
Residual 
Total 
62 cases were processed. 
0 cases (.0 pet) were missing. 
Sum of 
Squares 
114318.125 
109825.659 
2832.796 
46.683 
46.683 
114364.809 
2154646.433 
2269011.242 
DF 
2 
1 
1 
1 
1 
3 
58 
61 
Mean 
Square 
57159.063 
109825.659 
2832.796 
46.683 
46.683 
38121.603 
37149.076 
37196.906 
1.539 
2.956 
.076 
Sig 
of F 
.223 
.091 
.783 
.001 .972 
.001 .972 
1.026 .388 
Source of Variation 
Main Effects 
Q1 
Q3 
2-Way Interactions 
Q1 Q3 
Explained 
Residual 
Total 
62 cases were processed. 
55 cases (88.7 pet) were missing. 
Group and Gender. 
Sum of Mean Sig 
Squares DF Square F of F 
18.605 2 9.303 1 .509 .352 
3.976 1 3.976 .645 .481 
15.926 1 15.926 2 .583 .206 
4.324 1 4.324 .701 .464 
4.324 1 4 .324 .701 .464 
22.929 3 7.643 1 .239 .432 
18.500 3 6.167 
41.429 6 6. 905 
7.17 Alcohol Intake (g) by Group and Gender. 
Sum of Mean Sig Source of Variation Squares DF Square F of F 
Main Effects 305.210 2 152.605 2. 898 .199 
Q1 132.353 1 132.353 2. 513 .211 
Q3 145.020 1 145.020 2. 754 . 196 
2-Way Interactions 155.647 1 155.647 2. 955 .184 
Q1 Q3 155.647 1 155.647 2. 955 .184 
Explained 460.857 3 153.619 2. 917 .201 
Residual 158.000 3 52.667 
Total 618.857 6 103.143 
62 cases were processed. 
55 cases (88.7 pet) were missing. 
4 P P E N D I X 8 124 
difference Between the M.O.W and Non-M.O.W Group by 
Nutritional Criteria One ("Diet Adherers"). 
Q1 
CAT 1 (Nutritional Criteria One) 
Row Pet I No Yes 
Col Pet I Row 
Tot Pet I .00 1 1.00 1 Total 
.00 I 34 I 5 1 
non m o w | 87.2 | 12.8 | 
I 63.0 I 62.5 I 
I 54.8 I 8.1 I 
I 20 I 3 I 
I 87.0 I 13.0 I 
I 37.0 I 37.5 I 
I 32.3 I 4.8 I 
54 8 62 
87.1 12.9 100.0 
1 . 00 
Column 
Total 
39 
62 . 9 
23 
37.1 
C h i - S q u a r e 
Pearson 
Value 
.00064 
M i n i m u m Expected F r e q u e n c y - 2.968 
Cells with E x p e c t e d Frequency < 5 -
N u m b e r of M i s s i n g O b s e r v a t i o n s : 0 
1 OF 
DF 
1 
4 ( 25. 
Significance 
. 97982 
8.2 Difference Between the M.O.W and Non-M.O.W Group by 
Nutritional Criteria Two ("Calcium Adequate"). 
Q1 
non mow 
mow 
CAT 2 (Nutritional Criteria 2) 
Count I 
Row Pet I 
Col Pet I Row 
Tot Pet I .00 1 1.00 1 Total 
.00 I 19 I 20 I 
I 48.7 I 51.3 I 
I 50.0 I 83.3 I 
I 30.6 I 32.3 I 
1.00 I 19 I 4 1 
I 82.6 I 17.4 I 
I 50.0 I 16.7 I 
I 30.6 I 6.5 I 
Column 38 24 
38.7 Total 61.3 
C h i - S q u a r e 
Pearson 
Minimum Expected Frequency -
Number of Missing Observations: 
39 
62 . 9 
23 
37.1 
62 
100.0 
Value 
7 .00409 
8. 903 
0 
DF 
1 
Significance 
. 00813 
APPENDIX9-Chi-Square tests. 
9.1 Difference Between Participants Who Do and Do Not Meet 
Nutritional Criteria Two by Gender. 
C o u n t 
E x p V a l I 
R o w P e t I 
C o l P e t I 
T o t P e t I 
R e s i d u a l I f e m a l e m a l e 
S t d R e s I R o w 
A d j R e s I . 0 0 1 1 . 0 0 1 T o t a l 
C A T 2 + + + 
N o . 0 0 I 2 9 I 9 I 3 8 
I 2 5 . 7 I 1 2 . 3 I 6 1 . 3 % 
I 7 6 . 3 % I 2 3 . 7 % I 
I 6 9 . 0 % I 4 5 . 0 % I 
I 4 6 . 8 % I 1 4 . 5 % I 
I 3 . 3 I - 3 . 3 I 
I .6 I - . 9 I 
I 1 . 8 I - 1 . 8 I 
+ + + 
Y e s 1 . 0 0 I 1 3 I 11 I 2 4 
I 1 6 . 3 I 7 . 7 I 3 8 . 7 % 
I 5 4 . 2 % I 4 5 . 8 % I 
I 3 1 . 0 % I 5 5 . 0 % I 
I 2 1 . 0 % I 1 7 . 7 % I 
I - 3 . 3 I 3 . 3 I 
I - . 8 I 1 . 2 I 
I - 1 . 8 I 1 . 8 I 
+ + + 
C o l u m n 4 2 2 0 62 
T o t a l 6 7 . 7 % 3 2 . 3 % 1 0 0 . 0 % 
C h i - S q u a r e V a l u e D F S i g n i f i c a n c e 
P e a r s o n 3 . 3 0 2 3 3 1 . 0 6 9 1 8 
M i n i m u m E x p e c t e d F r e q u e n c y - 7 . 7 4 2 
N u m b e r o f M i s s i n g O b s e r v a t i o n s : 0 
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9.2 Difference Between Participants Who Do and Do Not Meet 
Nutritional Criteria Two by Country of Birth. 
Q4 
CAT2 
Count 
Exp Val 
Row Pct 
Col Pct 
Tot Pct 
Residua' 
Std Res 
Adj Res 
No. 00 
Yes 1.00 
Australi other 
a Row 
. 00 1 
— — — — — 
1.00 1 Total 
22 1 16 1 38 
22 .7 1 15.3 1 61.3% 
57.9% 1 42.1% 1 
59.5% 1 64.0% 1 
35.5% 1 25.8% 1 
-.7 1 • 7 1 
-.1 i .2 1 
-.4 1 . 4 1 
15 1 9 1 24 
14.3 1 9.7 1 38.7% 
62.5% 1 37.5% 1 
40.5% 1 36.0% 1 
24.2% 1 14.5% 1 
. 7 1 - . 7 1 
.2 1 -.2 1 
. 4 1 -.4 1 
Column 
Total 
37 
59.7% 
25 
40.3% 
62 
100.0% 
Chi-Square Value DF Significance 
Pearson .12964 . 71880 
Minimum Expected Frequency - 9.677 
Number of Missing Observations: 0 
9.3 Difference Between Participants Who Do and Do Not 
Follow Nutritional Criteria Two by Home Help Services 
CAT2 
Count 
Exp Val 
Row Pet 
Col Pet 
Tot Pet 
Residual 
Std Res 
Ad j Res 
No . 00 
Yes 1.00 
Column 
Total 
Chi-Square 
lO yes 
Row 
. 00 1 1 .00 1 Total 
+ 
12 24 1 36 
11 . 4 1 24 . 6 1 60.0% 
33 . 3% 1 66. 7% 1 
63 .2% 1 58 . 5% 1 
20 . 0% 1 40 . 0% 1 
. 6 -.6 1 
.2 -.1 1 
.3 -.3 1 
7 17 1 24 
7 . 6 1 16.4 1 40.0% 
29.2% 1 70 . 8% 1 
36.8% 1 41 . 5% 1 
11.7% 1 28 . 3% 1 
-.6 . 6 1 
- .2 .1 1 
-.3 .3 1 
+ + 
19 41 60 
31 . 7% 68 . 3% 100.0% 
Value DF Significance 
Pearson .11553 . 73393 
Minimum Expected Frequency - 7.600 
Number of Missing Observations: 2 
